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ABSTRACT 

An evaluation of all taxa of annnonoids of 
the Late Seythian Prohungarites Zone shows 
the fauna to consist of 65 genera with 154 
species. Of the total number of genera, 42 
are confined to this zone, 20 genera are 
known to range up from the preceding 
Cohunhites and Oiccuites Zones, one genus 
is known from l)oth older and younger 
horizons, and two genera are also present 
in the overlying Anisian. There are 24 
genera endemic to the Tethyan region. 
The western Pacific, eastern Pacific, and 
Arctic faunas have only two endemic genera 
(‘ach. Indexes of faunal similarity between 
the major faunas of the Prohungarites Zone 
are presented. The largest number of 
genera of this zone is found in the Ttdhyan 
region. The Arctic region lias only approxi- 
mately 30 percent as many and the w estern 
and eastern areas an inteniK’diale number. 
It is suggested that this is a true faunal 



gradient and could well reflect a climatic 
pattern. ‘ 

The Cohnnhites fauna lying immediately ' 
below that of the Prohungarites Zone is well 
known from southeast Idaho and Siberia, 
and appears to be present in Arctic Canada. 

This fauna is, as yet, not known in the 
Tethyan region. The Cohunhites fauna is 
closely related to that of the Prohutigarites 
Zone. 

INTRODUCTION 

We are well along in the second century 
of the systematic study of invertebrate 
paleontology and stratigraphy. During the j 
early phases of this period, published con- 
tributions consisted mainly of monographs 
describing the whole range of fossil forms, 
then known, for wide geographic regions. 
This initial pattern of publication was fol- 
lowed by a phase consisting mainly of 
monographs of faunas of specific strati- 
graphic units. This second phase gradually 
merged into a third where specific biologi- 
cal groups, with or without time restric- 
tions, became the focal point of study. We 
are now in a fourth phase in the history of | 
invertebrate paleontology where it is pos- 
sible to attempt a total synthesis of animal 
groups on a world scale for relati\ ely short 
units of time. The development of this 
latest phase in paleontology comes at a 
most appropriate time. Whereas there are 
still many areas that ha\e received little I 

or no intensive geological study, we do I 

have a considerable fund of data from all | 
parts of the world. In recent \ears there 
has de\eloped a more intense interest in 
the problems of animal evolution and | 

zoogeography. IIowe\'er, towards these 

goals i invertebrate paleontology can make j 
significant contributions only if a sound 
taxonomic base is present. 

We are now in the midst of a great 
resurgence" ol interest in thc‘ ([uestion of 
permanence* or non-permane'iice e4 the eeiii- 
tine*nts anel oceanic basins, breiught on pri- 
marily In^ the applicatiem of paleomagnetic 
studies. PaleM)nte)logy must anel can play 
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an important role in this fundamental re- 
evaluation of the earth’s evolution. The 
importance of paleontological data to these 
problems is commensurate with the quality 
and quantity of data available. The vast 
majority of the paleontological data ac- 
cumulated over the past century consists 
of faunal studies in which genera and 
species are treated as segregated elements 
with little or no relevance to other con- 
temporaneous faunas. Syntheses which at- 
tempt to evaluate and re-appraise all 
generic and specific taxa on a global scale 
are not many. It is such syntheses, how- 
ever, that will contribute most to the story 
of the earth’s biological and physical his- 
tory. 

In an attempt to achieve a limited goal, 
I have set up a program to develop a 
th ree-dimensional picture of a stratigraphic 
stage based primarily on ammonites. For 
this purpose I have selected the Scythian 
Stage (Lower Triassic). The first require- 
ment of this program is the establishment 
of a uniform taxonomic procedure based 
on consideration of all available data. This 
contribution is devoted to consideration of 
the two upper zones of the Scythian. In 
the chapter on systematic paleontology all 
taxa of Upper Scythian ammonoids are con- 
sidered. These data provide the basis for 
the summaiy cliapters concerning popula- 
tion structures, geographic distribution of 
species and genera, and other problems. 

PLAN OF STUDY 

The first described species of Lower 
Triassic (Scythian) ammonites was Am- 
monites hogdoanus von Buch (1831). The 
first century of study of Scythian am- 
monoids was focused primarily on docu- 
mentation of each newly discovered fauna 
and on attempts to construct a zonal frame- 
work. It was recognized very earl>^ in the 
development of our geologic time scale that 
central and northern Europe were not ap- 
propriate areas to establish a chronological 
framework for the Triassic system based 
on a succession of marine faunas. The 



first attempt to establish a series, stage, 
and zonal scheme for the marine Triassic 
was by Mojsisovics, Waagen, and Diener 
(1895). It was in this paper that the tenn 
Seythiaid was first introduced for the 
Lower Triassie, and the sequence of the 
Ceratite beds in the Salt Range of West 
Pakistan was selected as the type. At this 
time there had already appeared or were 
in an advanced stage of preparation Moj- 
sisovics’ monumental works on the Alpine 
Triassic (Mojsisovics, 1873-1902, 1882), 
M^aagen’s monograph of the Salt Range 
Ceratite bed fauna (Waagen, 1895), the 
faunas of the Lower Triassic of the Hima- 
layas (Diener, 1897), the fauna of the 
Ussuri Bay (Primorye) region, and the 
Olenek fauna of northern Siberia (Moj- 
sisovics, 1886, 1888). Thus, by the tum of 
the century, it was fairly well established 
that marine fonnations of Lower Triassic 
age existed in the Tethyan realm, in the 
eircum-Pacific region and in the Arctic 
region. 

Throughout the early period of study of 
Lower Triassic ammonoids, the primary 
guiding philosophy in taxonomy was typol- 
ogy. In fact, at that time there was no 
alternative — each fauna was new, small, 
and unique; the correlation of faunas was 
tenuous at best; and, finally, nomenclatural 
and species concepts were primitive or 
absent. The typological approach did 
facilitate description and comparison, and 
it led, in time, to a more complete docu- 
mentation. One needs only to examine 
many original collections upon which the 
early classic studies were made, to have 
data on their collecting, and to know the 
prevailing geological and zoological phi- 
losophies, to appreciate why the faunas 
were treated as they were. MTiereas one 
can understand and appreciate the guiding 
philosophies behind these early studies, it 
is quite clear that the resulting conclusions 
are not satisfactory for many purposes. 

^ The Scythians are an ancient nomadic tribe 
that occupied the area north of the Caspian Sea, 
the region which yielded Ammonites hogdoanus. 
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Table 1. Sltmmary op’ numbers of species and specimens described in sixieen .major publica- 
tions ON Lower Triassic (Scythian) ammonoids. 



Percent 



Total species described 


1194 




Species described 


on 


basis of 1 specimen 


548 


46 


Species described 


on 


basis of 2 specimens 


237 


20 


Species described 


on 


basis of 3 specimens 


89 


7.5 


Species described 


on 


basis of 4 specimens 


63 


5 


Species described 


on 


basis of .5 specimens 


38 


3 


Species described 


on 


basis of 6-10 specimens 


104 


8.9 


Species described 


on 


basis of 11-20 specimens 


57 


5 


Species described 


on 


basis of >20 specimens 


55 


4.6 



An analysis of tlie taxonomic treatment in 
16 major publications on Lower Triassic 
(Scythian) ammonites is summarized in 
Table 1. These publications contain the 
description or documentation of 1,194 
species of which .548 (46 percent) were 
based on a single specimen. In fact, only 
216 species (18.5 percent) were based on 
6 or more specimens. When one looks at 
only the new species described in these 
16 monographs one gets a clearer insight 
into early taxonomic procedures. These 
data are summarized in Tabic 2. There 
are 668 new species of which 308 (46 
percent) are based on a single specimen. 
Only 100 of these new species (15 percent) 
were based on 6 or more specimens. 

Althougli at any one period there were 
usually only from one to four active workers 
on l.,ower Triassic ammonoids, a vast 
amount of geologic and paleontologic data 
was accumulated during a century or so of 
study. I believe we now^ are in a position 
to approach the problem as a whole and 
not in terms of isolated parts, as has been 
tlie pattern in the past. The first step in 
such a synthesis is a thorough restudv of 
all available type collections of the early 
classic studies. 1 have had the opportunity 
of studying the following faunas; the 
Werfen fauna described by Littl (1903), 
deposited in the Natural History Museum, 
Vienna; the Albanian Suhcohtmhitcs fauna 
described by y\rthaber (1908, 1911), de- 
posited in the Paleontological Institute, Uni- 
versity of Vienna; tlie Suheolumhites fauna 



of Chios described by Renz and Renz 
(1948), deposited in the Natural History 
Museum, Basel; the Lower Triassic faunas 
of Timor described by Welter (1922), de- 
posited in the Paleontological Institute, 
Bonn, and at Delft; various collections from 
the U.S.S.R. described by Mojsisovics (1882, 
1886), Popov (1961), and Kiparisova 
(1961); the Kashmir fauna, described by 
Diener (1913); the Himalayan fauna de- 
scribed by Diener (1897) and Krafft and 
Diener (1909), deposited in the Geologi- 
cal Survey of India, Calcutta; the fauna of 
the Lower Triassic of Spitsbergen deposited 
in the Paleontological Institute, Stockholm, 
and the Arctic Institute, Norway; the fauna 
of Arctic islands of Canada and British 
Columbia described by Tozer (1961a, 1965a, 
b) and deposited in the Gi'ologieal Survey 
of Canada, Ottawa; the faunas of the west- 
ern United States described by J. P. Smith 
(1932), deposited in the U.S. National 
Museum, Washington; and finally the large 
collections in the British Museum (Natural 
History). In addition I have had before 
me new collections made by myself in 
Nevada, Utah, Idaho, Madagascar, Afghani- 
stan, and the Salt Range of West Pakistan. 
The only large fauna of Lower Triassic 
ammonites that I have not pnsonally ex- 
amined is that from soiitli Cliina, described 
by Chao ( 19.50, 19,59). 

The examination of thesi' many faunas al- 
lowed a direct comparison ol related taxa. 
Many specimens, several ol them t\'pes, 
had been inadc'cp lately, and in some cases 
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Table 2. Slaimary data ox numbers of specimens on which new' species were established in 
THE same sixteen MAJOR PUBLICATIONS ON LoW ER TriASSIC (ScYTHIAn) AMMONOIDS AS TABULATED IN 

Table 1. 



Percent 



Total new’ species 






668 




Speeies established 


on 


basis of 1 specimen 


308 


46 


Speeies established 


on 


basis of 2 specimens 


137 


20 


Species established 


on 


basis of 3 specimens 


55 


8 


Species established 


on 


basis of 4 specimens 


42 


6 


Species established 


on 


basis of 5 specimens 


25 


4 


Speeies established 


on 


basis of 6-10 specimens 


48 


7 


Species established 


on 


basis of 11-20 specimens 


28 


4 


Species established 


on 


basis of >20 specimens 


24 


4 



misleadingly described or illustrated. The 
numbers of specimens in these collections 
vary greatly. In some, e.g. the Salt Range 
and Himalayan collections, only the figured 
specimens of the original monographs are 
available, whereas the Suhcolumbites fauna 
of Chios, described by Renz and Renz 
(1948) and preserved in the Natural His- 
tory Museum, Basel, is nearly twice as large 
as indicated in the original monograph. 

In approaching the problem of evaluation 
and synthesis of all these faunas, 1 elected 
to study them zone by zone. In this paper 
I am treating the two upper zones of the 
Scythian, the Prohungarites Zone and the 
Cohunhites Zone. Rather than focus my 
studies on a fauna by fauna analysis, 1 
chose to make the genus my unit of study. 
For each genus of late Scythian ammonoids, 
an analysis was made of all species and 
specimens that had been or should be as- 
signed to it. For many of the genera there 
were usually one or more faunas which 
contained an appreciable number of speci- 
mens of a species, thereby yielding data 
on intraspecific variation. Tlie insight 
gained from studies of species represented 
by large numbers of specimens was of 
great help in the analysis of species repre- 
sented by one or very few specimens from 
other localities. In essence, the analysis of 
a population of many specimens provided 
the framework within which isolated speci- 
mens could be more logically interpreted. 
Essentially, none of the previous studies 



on these late Scythian ammonoids gave 
more than token tribute to the range of 
morphological variation in their species. 
Even though many of the faunas from single 
horizons and localities had yielded an 
abundance of certain taxa, emphasis was 
placed on “differences” rather than simi- 
larities. In many of these cases it can be 
clearl)' demonstrated that within the fauna, 
one is dealing with a highly variable single 
species complex rather than with a complex 
of several species of a genus. In most such 
eases species were differentiated on the 
basis of differing shell parameters, that is, 
degree of whorl compression, involution, 
suture, etc. Plots of measurements of large 
numbers of specimens often show the 
particular distinguishing parameters to be 
part of a gradational series. 

The total numbers of specimens in nine 
faunas of the Prohungarites Zone and the 
numbers of specimens on which the species 
are based are summarized in Table 3. The 
numbers of species for each of these faunas 
are based on the results presented in the 
systematic portion of this paper. The num- 
ber of species based on 20 or more speci- 
mens is relatively small. At the same time, 
these relatively few species include any- 
where from 36 to 90 percent of the total 
number of specimens in these faunas. 

It is thus quite apparent that only about 
25 percent of the total number of species 
for the Prohungarites Zone have been es- 
tablished on the basis of samples of reason- 
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Table 3. SUM^^ARY data ox numbers of specimens and the NtrMBERS OF SPECIMENS PER SPECIES IN 
NINE MAJOR E'AUNAS OF THE PROH UNGARITES ZoNE. 





Albania 


Chios 


China 


Primor> e 


B. C. 


Tobin 


Timor 


Elles- 

mere 

Is. 


Ham- 

mond 

Cr. 


Total specimens in collection 


730 


1900 


97 


97 


41 


186 


24 


23 


296 


No. of species in fauna 


32 


41 


21 


17 


11 


7 


11 


5 


11 


No. of species with 50 specimens 


5 


9 


0 


0 


0 


2 


0 


0 


1 


Percentage of total specimens 


53.4 


49.0 


0 


0 


0 


53.7 


0 


0 


67.5 


No. of species with 20-49 specimens 


6 


9 


0 


1 


0 


2 


0 


0 


2 


Percentage of total specimens 


27.8 


12.5 


0 


36.2 


0 


34.7 


0 


0 


23.6 


No. of sj^ecies with 10-19 specimens 


7 


3 


2 


0 


1 


1 


0 


1 


0 


Percentage of total specimens 


15.0 


2.4 


26.7 


0 


36.5 


5.4 


0 


47.8 


0 


No. of species with 5-9 specimens 


1 


7 


6 


6 


2 


1 


1 


1 


2 


Percentage of total specimens 


0.7 


2.6 


43.3 


41.2 


31.7 


3.7 


25 


26.1 


6.0 


No. of species with 1-4 specimens 


13 


13 


13 


10 


8 


1 


10 


3 


6 


Percentage of total specimens 


3 


1.5 


30 


22.6 


31.7 


2.2 


75 


26.1 


2.7 



able size. Note the difference in tliese 
figures from those given in Tables 1 and 2. 
Species based on few specimens are diffi- 
cult to evaluate. If two or more species are 
based on few specimens from the same 
liorizon and locality and are differentiated 
on criteria known to be highly variable in 
related groups, I have tended to synonymize 
them. The prime assumption is that a 
larger sample would “fill in” the morpho- 
logical gap with gradational forms. How- 
ever, species based on few specimens from 
widely separated localities are generally 
kept separate even though there is a strong 
indication that they may be identical with 
other named species. 
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LOWER TRIASSIC CHRONOLOGY 

The naiiK' Scythian was first introduced 
as a series name for the Lower Triassic by 
Waagen and Dinner in Mojsiso\ics, Waa- 
gen, and Dieiua* (1895); the se(pience for 
the Salt Bange of West Pakistan was se- 
U'C’tc'd as tlu' type, with the addition of the 
Oloceras woodwardi Zone of the Himalayas 
at the Irisc of the sec(iieuce (Table 4). 



Table 4. Zonal scheme for the lower half of the Triassic system for the Tethyan realm suggested by Mojsisovics, Waagen, and 

Diener (1895). 



Ammon-oids of the Late Scythian (Lower Triassic) • Kiiituncl 317 



E 

l-i 

o 



t/5 

03 

I 

a; 

o ^ 

P 0 ) 



VJ 

Q 



CX) 



?? >> 



a 



::§l 

0 ) c a; 
PQ ^ ^ 

c c 

5 



£ ^ 

« 

U C/D 



a 

D 


















o g 


to 

c 








: o 


C3 






2 


ci: 






o 

u i 










v: 


C/D 






03 














03 






-H 




~ 


-2 




3d 




.2 




£ 


'£ 


£ 




O g 


OJ 




o 


V* 


OD 2 


C 

o 




c 

o 




C 

o 


N 


03 

•H 


NI 


‘to 




l> 


*3d 


QD 


I 


lo 2 




£ 




S 

S 


U 




5 









»-• c; 
2 tc 
£ = 

cu 



S C/D 

u 



a; 



c o 
u) 

0 . g 

•S o; 

U C/D 



rt 

5 £ 
offi 
C 



o-c o 
N flj .5 
H 



O 5 

0 ) CO 

C 

o -ti 

N 

cj 






<D 

G c«o 

o 

N -t; 



o ^ 

o ^ 

1 1 

c 

OC 2 



o ^ 

V. 

O; 

G CO 
O 

N .D2 






O NT 
(CJ 

0) 

c ^ 

O Co 

N ^ 






c+H 

c 

^ § 

o 

N o. 



'o) 



D 

H-i 



'll: 

> PQ 



W 






42 

H 



il 

^ c 



N o ' 



c 

o , 
NO- 



c 



C O ' 

c .h 

N1 



o 

ffi 



« 



O 



O 



c 



X 



318 Bulletin Miisciun of Coinparative Zoology, Vol. 137, No. 3 



Table 5. Zonal schknie for the Lower Triassic (Scythian) proposed by Spath (1930). 



Ages Zones (India) 



Some Equivalents 



EO-TRIAS 



Uppers 



L(m’cr< 



Stephanitan 

Colunihitan 

su)H‘rJ)iis? 

Owenitan 

fJeniiu^ianus 

volufiLS' 

Fleniingitan 

fall ax 

G\ronitan rotiindatus 
radiosus 

Otoceratan wood wardi 



Arctoccras beds, Spitsl^erj^en; Oleuekites beds, N. 
Siberia. 

Columhifcs l>eds, Albania; AuasihUites beds, Spits- 
bergen, Utah, Timor; Tirol ites beds, Weifen. 
Meekocera.S' beds, California. 

Mcckoceras beds, Timor; 

Uedenstroonia beds, Himalayas (lower part). 

'"Ophiceras' beds, Timor. 

'AleekoccraZ' beds, Himalayas. 

Proptychites beds, Primorye. 

Propiycliites beds, Greenland. 

Otoccras beds, Greenland. 



Tlie Scythian was thus proposed as a series 
division which included seven annnonoid 
zones, Init the zonal context of the Scythian 
has since undergone considerable change. 
What is so puzzling is that Waagen and 
Diener separated from the Scythian the 
fauna of the Upper Ceratite limestone 
(zone of Stephanites .siipcvhits) of the Salt 
Range, establisliing a new stage (Hy- 
daspian ) of the Middle Triassic. This was 
done on the basis of what they interpreted 
as a striking change between the faunas of 
the Upper Ceratite limestone and the un- 
derlying members of the Ceratite beds. 
The basis of Waagen and Diener’s correla- 
tion of these divisions was summarized as 
follows: “Es kann wohl nieht in Zweifel 
gestellt werden, dass die tieferen Abtei- 
limgtai der Ceratiten-Sehiehten als zeitliche 
Aqnivalente jener Bild ungen anzusehen 
s(‘ien, welehe in Mittel-Europa den Namen 
Buntsandstein’ tragen. Anderseits jedoeh 
haben wiv gesehen, dass angefangen von 
den tiefsten Al)lagerungen des Lower 
Ceratite Limestone bis hinauf zur oberen 
Crenze der Ceratite Sandstones cine 
kontinuierliehe Serie der Cephalopoden- 
I'aunen angetroffen wild, dass aber vom 
Ck'ratite Sandstone zum Upper Ceratite 
Liim'stone ein lietrachtlieher Weehsel sieh 
einstellt. Hier muss also cine P\)rmations- 
grenze durchgezoge'u werden, und diese 



Greuze kann nur jene zwisehen der Sky- 
thisehen und Dinarischen Serie sein. 

Wir glanben daher die Oberen Ceratiten- 
Kalke an die Basis der Dinarischen Serie 
stellen zii sollen und betrachten sie in- 
nerhalb der letzteren als den Typus einer 
besonderen Stufe. Die Bezeiehnung der 
letzteren als llydaspische Stufe ist dem 
alten Namen des die Salt Range an ihrer 
Ostseite umfliessenden Ilielum (Hydaspes) 
entnommen” ( Mojsisovies, Waagen, and 
Diener, 1895: 1291 ). Tliis scheme of classifi- 
cation wTis completelv accepted bv Smith 
(1896, 1901, 1904). 

Noetling (1901, /// Freeh 1905) interpreted 
the fossiliferous Triassic beds of the Salt 
Range (through the zone of Stephanites 
siipevbus of the Upper Ceratite limestone) 
as including a complete succession of faunal 
zones for the Scythian. This view" w as held 
by Diener (1912:256), Welter (1922:92), 
and others. 

This view’ on the age span of the Ceratite 
beds and the scope of the Scythian stage 
generally prevailed until Spath (1930:76) 
published a preliminary scheme for the 
subdivisions of the Scythian (Table 5). This 
is an extremely interesting modification of 
the earlier attcTupt to establish subdivisions 
of the Scythian. This scheme differed in 
detail from the proposals and conclusions 
ot previous authors, but it agreed with 
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Table 6. Zonal scheme for the urper half of the Lower Tbiassic (Scythian) proposed by 

Spath (1934), 



Divisions 



Zones 



Prohiingaritan 
(Olenikitan ?) 



^ Coliimbitan 
W 



f Columbites 
\ Tiwlites 



Cu 

& 






Owenitan 



I Anasihirites 

Otceuites - 

^ Psciidosagcceras 



Equivalents 

r Upper Arciocercis beds, Spitsbergen. 

Olenek beds, Siberia (patiitn). 

[ P. muhllc7nissi beds, Kashmir. 
Subcolnmhitcs beds, Albania, Timor. 
Columbites lieds, Idaho. 

Tiwlites beds, Alps, ete., Idaho. 

[ AnasiJ)irites beds, Timor, Utah. 

J Choeolate Limestone, Byans? 

I Upper Ceratite Limestone, Salt Range. 

[ Kashmirites beds, Kashmir, Timor. 
Meekoceros beds, Timor, Idaho, California. 
Timor, Himalayas, W. America. 



several of these in having a single zone 
{Stephanites superhiis) to represent most 
of the upper Scythian. At the same time, 
within the late Scythian, Spath (1930:76) 
recognized three ages: the Owenitan, 

Coliimbitan, and Stephanitan. 

Spath’s proposal was admittedly a tenta- 
tive scheme in need of further analysis. 
What was critically lacking, especially for 
the upper part of the scale, were sufficient 
stratigraphic sections with these faunal 
zones in sequence. Spath was cognizant 
that Smith ( 1904), Hyatt and Smith ( 1905), 
and Smith (1914) had reported Scythian 
ammonoid faunas in sequence in south- 
eastern Idaho, but published data were 
very limited. Smith's (1932) monograph 
on the Lower Triassic ammonoids of North 
America pro\ided a comprehensive treat- 
ment of these ammonoid faunas. In south- 
easteni Idaho, Smith encountered within 
the Thaynes Fonnation a sequence of three 
ammonoid zones wdiich formed the basis 
for the upper part of his chronologic 
scheme for the Lower Triassic: 

Columbites Zone . , ^ , 

TirolHes Zone f Si.bzone 

Meekoceros ZoneJ Owenites Subzone 

Pseudosagecevas multi- 
lohatum Subzone 

As my own monograph is dex oted to the 
ammonoid faunas of the upper Scythian, 



no further discussion is needed here in re- 
gard to the zones of lower Scythian. A 
comprehensive discussion of the Meekoceros 
Zone has been published by Kummel and 
Steele (1962), and Kummel and Erben 
(1968). 

Smith considered his Anasihirites Sub- 
zone to be equivalent to the fauna of the 
Upper Ceratite limestone of the Salt Range. 
Smith furthennore considered the specimen 
(presumably from the topmost limestone of 
the Dolomite beds) that Waagen (1895: 
130, pi. 21, figs, la-c) described as Psetid- 
harpoeeras spiniger as allied to his own 
species, Pseudharpoeeras idahoense, from 
the Colli tub it es fauna of southeast Idaho, 
and thus of Columbites Zone age. This 
scheme enlarged the scope of the Scythian. 

Smith’s zonal scheme and analysis of the 
Scythian came under the searching pen of 
L. F. Spath (1933, 1934). Though Spath 
was ratlier caustic in his remarks on Smith's 
zonal scheme, the differences between 
these two authorities were not that exten- 
sive. Spath presented a new scheme of 
zones and correlations in 1934; that for the 
upper half of the Scythian is shown on 
Table 6. It can readily be seen that this 
zonal scheme differs from that proposed by 
Smith (1932) mainly in the introduction of 
a division of one or more zones above the 
Coliimbitan. In this conclusion Spath was 
guided mainly by “intuition,” which was 
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supported by the l)iologic character of the 
faunas. Stratigraphic data on the faunas 
he assigned to his Prohungaritan division 
were either completely lacking or very 
ainbiguous. In his conclusions, explaining 
the significance of the Prohungaritan divi- 
sion, Spath (1934:34) states: '1 am merely 
relying on the obvious differences between 
the low est Anisian and the highest Scythian 
faunas so far known, and the only diffi- 
culty is to find a name for this time inter- 
val that will prove sufficiently accurate to 
serve for a label, even if it is not the best 
that could ultimately be proposed.” Spath’s 
conclusions regarding additional zones 
above the Cohiinhites Zone were verified 
with the discovery of a Frohungarites fauna 
in the Thavmes Formation of southeast 
Idaho, 1,000 feet above the Cohnnhites 
fauna (Kummel, 1954). 

In recent years a number of additional 
localities have been studied v\4iich have 
yielded sequences of ammonoid faunas in 
upper Scythian formations. Aside from 
southeastern Idaho, good stratigraphic sec- 
tions with fossil faunas are now known for 
Ellesmere Island (Tozer, 1961a, 1965a), 
the Primorye Region around Vladivostok 
(Kiparisova, 1961; Zakharov, 1966), Kwangsi, 
China (Chao, 1959), the Salt Range of 
West Pakistan (Kummel, 1966), and Afghani- 
stan (Kummel, 1968). In southeast Idaho, 
Utah, Ellesmere Island, Primorye Region, 
and northern Siberia, the upper Scythian 
comprises a sequence of three distinctive 
faunas: the Oiceuitcs (or Meekoceras) 

fauna, the Cohnnhites fauna, and at top 
the Prohimgarifes fauna or its equivalents. 
The Cohnnhites fauna is not known from 
south China, West Pakistan, or Afghanistan. 
Other areas that have yielded faunas of 
Vrohinigarites Zone age but arc‘ isolated in 
having no other Scythian ammonoid faunas 
above or below arc those of tlu‘ Werfen 
Formation of southeast Europe, Albania, 
Chios, Mangyshlak Peninsula, Kashmir, 
Timor, New Zealand, Japan, and Nev^ada 
( Tobin Formation ) . 

Even though there has been a vast in* 



crease in the amount of data on Scythian 
strata and faunas over the past decade, 
considerable differences of interpretation 
on the correlation of late Scythian zones 
persist. Kiparisov^a and Popov (1956) re- 
jected Spath's (1934) Prohungaritan divi- 
sion and accepted Columbitan as the latest 
Scythian biostratigraphic unit. They con- 
sidered this division as including the 
Olenekites fauna of northern Siberia, the 
Suheohnnhites fauna of the Primorye Re- 
gion, Albania, and Chios, and the Aretoeeras 
fauna of Spitsbergen. At a later date these 
two authors (Kiparisova and Popov% 1961) 
modified their late Scythian chronology 
and accepted a Frohiingavites Zone as the 
latest Scythian zone, ov^erlying a Cohnnhites 
Zone. Their Prohungarites Zone vv^as then 
stated to include the following faunas: 
Pwhunga rites middlemissii of Kashmir, the 
Prohungarites fauna of southeast Idaho, the 
Olenekites fauna of northem Siberia, and 
Suheohnnhites fauna of the Primorye Re- 
gion, Albania and Chios, the Proecirnites- 
LeiophifUites fauna of Kvv^angsi, China, and 
the Staeheites Zone of Astakhova (1962) 
of the Mangyslilak Peninsula. Later, these 
authors introduced a further revision 
(Kiparisovva and Popov% 1964) in the cor- 
relation of late Scythian faunas. They now 
considered the Olenekites fauna of northem 
Siberia, as well as the Suheohnnhites fauna 
of the Primorye Region, as being of Co- 
hnnhites Zone age. The correlations of the 
Prohungarites Zone included a new but 
nndeseribed Prohungarites element from 
northern Siberia, a questionable Prohun- 
garites from the Primorye Region, the 
Kashmir Prohungarites middlemissii, the 
Prohungarites fauna of southeast Idaho, 
and the Procarnites-Leiophyllites faunas of 
Kwangsi, China. 

Our knowledge of the Scythian of China 
greatly increased vv ith the appearance of a 
large monograph by Chao (1959) on faunas 
from Kv\angsi. Chao follov\ed the lead of 
Kiparisova and Popov (1956) in using the 
Columbitan division to encompass all of 
the late Scythian. l"or Kwangsi Province, 
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Chao recognized three zones within his 
Coliimbitan division, namely: 

Procarnitcs-LciophyUites Zone 

Columhitcs costatus Zone 

Tirolites darwlni Zone 

The paleontology and stratigraphy of these 
Kwangsi faunas are discussed in detail on 
page 351. It will suffice here to summarize 
my conclusions. The Tirolites darn: ini 
Zone was recognized from a single, frag- 
mentary specimen from an isolated horizon. 
This specimen is not well enough preserved 
to be identified. The name-giving species 
of the second zone, Columhitcs costatus, 
is a synonym of Prcnkites titnorensis. The 
fauna listed as comprising the Procarnites- 
LciophifJlites Zone was derived from loose 
blocks. The assemblage of species and 
genera which were assigned to the Co- 
lumhites costatus Zone and the Procarnitcs- 
LeiopIufUites Zone are such that one can 
only conclude they are part of a single 
zone. Recent contributions by Tozer (1961a, 
1965a, b) have shown that British Columbia 
and the Arctic islands have faunal se- 
quences comparable to those of southeast 
Idaho. 

Late Scythian faunas lying in strati- 
graphic position above the mid-Scythian 
Oiccnites Zone are now known from nine 
localities. In Afghanistan a Subcolumhites 
fauna occurs immediately above an Oiccnites 
fauna (Kummel, 1968) and the same situa- 
tion is present in the Salt Range and 
Surghar Range of West Pakistan ( Kummel, 
1966) and in Kwangsi Province of south 
China (Chao, 1959). In the Primorye Re- 
gion the Subcolumhites fauna is strati- 
graphically above a Columhitcs fauna 
w hich in turn lies above an Oiccnites fauna. 
In northern Siberia the Olcnckitcs fauna 
occurs above a Columhitcs fauna which, 
in places, lies above an Oiccnites fauna. 
The same is tiTie for Ellesmere Island. In 
southeastern Idaho the uppennost Scythian 
is marked by a Prohungarites fauna, which, 
in tuni, is underlain by a Columhitcs fauna 
and this by an Oiccnites fauna. The 



Tirolites Zone of Smith (1932) is of only 
local importance and not equivalent to the 
fauna of the Werfen Formation (see p. 
342). 

We thus have a sequence of tw^o faunas 
{Columhitcs and Prohungarites) above the 
mid-Scythian Oiccnites Zone in southeast 
Idaho, Ellesmere Island, and the Primorye 
Region and in northern Siberia. How^ever, 
in China, West Pakistan, and Afghanistan, 
w herever w^e have stratigraphic control, the 
late Scythian Suheolumhites or Prohun- 
garites fauna lies directly above Oiccnites 
Zone faunas. This raises a question as to 
the relationships of the Columhitcs fauna 
and its independence as a zonal entity. 

The Columhitcs fauna and its equivalents 
are known from southeast Idaho, the 
PrimoiAT^ Region and northern Siberia. 
There are 21 genera of ammonoids in one 
or another of these three main faunas. Tlie 
largest number of genera (15) comprise 
the Columhitcs fauna of southeast Idaho. 
The Primorye Region contains eight genera 
and northeni Siberia six genera at this 
horizon. Of the total of 21 genera, only 
two are restricted to this horizon. Two 
genera are also present in earlier horizons, 
seven genera are present in both older 
and younger horizons, and ten genera are 
also present in younger horizons. Tliere 
are no species in common in the faunas 
assigned to the Columhitcs Zone and those 
assigned to the Prohungarites Zone, but 
the ten genera in common include such 
late Scythian members as Procolumhites, 
Pscudoccltites, Svalhardiceras, Metadagno- 
ceras, Nordophiccras, Kcyserlingitcs, Olene- 
kites, Ilcllenites, Dalmatites, and Ussurites, 
The faunas assigned to the Columhitcs 
Zone clearly are intimately related to those 
assigned to the Prohungarites Zone and are 
quite distinct from the faunas of the 
Oiccnites Zone, Zakharov (1966) expressed 
this relationship by treating the tw^o faunas 
as subzones of a single late Scythian Zone. 
There is no question but that this sugges- 
tion has merit. Ilow^ever, at a species level, 
these two successive faunas are very dis- 
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tinct. Tlie bothersome factor is tlie absence 
of the Cohimhitcs Zone in Tetliys. This, 
however, may l:>e cine more to preservation 
than to anything else. Only eight areas 
within Tethys have yielded late Scythian 
faunas. The Su])coUnuJ)itcs faunas of 
Albania and Chios are isolated, without 
other Scythian faunas abo\ e or l)elow. The 
WTu'fen fauna and that from the Mangyshlak 
Peninsula are from semi-isolated embayed 
regions along the northern margin of 
Tethys and contain a large percentage of 
endemic genera and species and are the 
youngest Scythian ammonoid faunas in 
their respective areas. The Kashmir record 
is based on specimens found as float. There 
are thus only two areas within Tethys 
where a secjiienee of two ammonoid zones, 
Prohungarites over Owenifes. is known. 
These occur at Kotal-e-Tcra, Afghanistan, 
and in the Salt Range and Surghar Range 
of West Pakistan. At Kotal-e-Tera the 
Scythian comprises approximately 90 feet 
of limestone and dolomite of which 75 feet 
includes an Oiccnitcs fauna and the upper 
15 feet contains a Pwhiniga rites Zone fauna. 
Ammonoids are abundant and fairly well 
preserved in the Owenifes Zone, but the 
fossils from the Proinmgarilcs Zone are 
neither common nor well preserved. In the 
Salt Range and Surghar Range of West 
Pakistan tlic Prohungarites Zone is thought 
to comprise all of the Narmia Member of 
the Mianwali Formation (Kummel, 1966). 
Fossils in the Narmia Member arc very 
scarce and not well preserved. The lowest 
units of the Narmia Member, which in- 
cludes the Bivahe Limestone of Waagen 
( 1895), contain Nordophiceras jdanorbis 
(Waagen) and Xenoceltitcs sinuatus (Waa- 
gen). These two species could possibly 
be of Cohmd?ites Zone age, but l)ecause 
of scarcity and generally poor preser\ ation 
of the Narmia Member fossils one cannot 
be sure. 

A new area of Permian and Triassic out- 
crops has been reported by Sokolov and 
Shah (1965) around Ghazaband Pass, 
Quetta District, West Pakistan. The pres- 



ence of the Scythian in this region is based 
on a single specimen identified by Mr. A. 
N. Fatmi of the Geological Survey of 
Pakistan as Cohimhites sp. The fonnation 
which yielded this specimen comprises 
300-500 meters of shale with thin interbeds 
of limestone. It is unfortunate that this 
specimen has neither been described nor 
illustrated. 

The absence of a Cohnnhites Zone fauna 
in Kwangsi, China, may be due to facies 
differences or possibly to insufficient field 
studies. There is obviously a great need 
for more data, but on the basis of the 
picture developed here, I advocate con- 
sidering the Cohnnhites and Prohuiigarites 
Zones as closely related but distinct; the 
absence of the Cohnnhites fauna in Tethys 
and south China is most likely due to col- 
lection failure and or adverse facies for 
preservation. 

The nomenclature of these late Scythian 
zones presents problems. The Cohnnhites 
Zone seems fairly well established. The 
name-giving species, Cohnnhites parisianus, 
is present at the type locality in Paris 
Cany(jn, southeast Idaho, in the Primorye 
Region, and possibly in Arctic Canada. 
The presence of Cohnnhites parisianus in 
the Primorye Region makes it difficult to 
understand why Zakharov (1966) selected 
a different species to identify this zone. 
Cohnnhites is not present in northern 
Siberia, but the genera and species of 
Popovs Dieneroceras Zone are very close 
to those in the Cohnnhites fauna of south- 
east Idaho. 

The naming of the Scythian post-Co- 
hinihites Zone has not been settled to 
everyone’s satisfaction, mainly because of 
erroneous views concerning composition of 
the faunas and their correlation. Spath 
(1934) was the first to clearly recognize 
the need for a unit (or zone) above that 
of Cohnnhites. l"or this upper unit he 
introduced the Prohungaritan Division, with 
the following comment: “On the other 

hand, the uppermost beds of the Eo-Trias 
are as yet very ineoinplctely known, and 
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the use of the term Prohimgaritan (or 
Olenikitan) is provisional, for the Olenikites 
especially may yet be found to belong 
to the Columbitan, together with Keijser- 
Inigites, although its derivative Durgoites 
is a characteristic element of the Lower 
Anisian” (Spath, 1934:32, 33). We now 
have a much larger fund of data than was 
available to Spath. There is no longer any 
question as to the need for an additional 
zone above that of Coliimbltes, but at the 
same time I conclude that only one such 
zone is present world wide. To be sure, there 
are areas where several local zones are 
present, e.g. Mangyshlak Peninsula, but 
these are only parts of a global zone. 

There is only one species of ammonite 
in the late Scythian that is world wide in dis- 
tribution — Pseudosageceras multilobatum. 
However, a number of genera and even 
species have very widespread distribution. 
Such forms and their pattems of over- 
lapping associations provide the key for 
definition of a global late Scythian Zone. 
\\4thin Tethys there is a fairly homogeneous 
fauna characterized by such forms as Sid)- 
columbites, Albanites, and Prohungarites. 
These Tethyan faunas have a high degree 
of similarity with faunas from the w esteni 
and easteni Pacific regions. There is much 
less similarity with the faunas of the eircum- 
Aretic region. However, the presence of 
several genera which are particularly char- 
acteristic of the circum-Arctie region within 
faunas of the westeni and eastern Pacific 
and in Tethys offers the opportunity to 
make a correlation. For this latest zone 
of the Scythian I feel we should retain the 
name Prohungarites as originally, though 
tentatively, suggested by Spath (1934). 
Tliere is surely much that remains to be 
known about late Scythian ammonites, but 
on the basis of the available data, I see 
no need to introduce changes in Spath’s 
nomenclature. The genus Prohungarites is 
now known to be widely distributed in the 
Tethyan, Pacific and Arctic realms. The 
large number of forms associated with 
Prohungarites makes correlation of faunas 



in which it is not present relatively easy. 

Wright (in Ager and Nichols, 1963) has 
suggested an interesting base upon which 
to develop a logical picture of the spatial 
relationships of the many late Scythian 
faunas now known. Evidence is mounting 
that ammonites were gregarious and per- 
haps had distinct paths of migration, pos- 
sibly as part of the breeding process. The 
modification and superimposing of gre- 
garious swarms could lead to the kinds of 
assemblages that are encountered in these 
late Scythian faunas. The faunas of the 
Werfen Formation and the Mangyshlak 
Peninsula, with their large component of 
endemic genera and species, are clearly 
geographic isolates developed in embay- 
ments off the margin of Tethys. 

Few precise radiometric dates are avail- 
able for the Triassic (Harland, et ak, 1964). 
Holmes (1959) assigned a period of 45 
million years, and Kulp (1961) 49 million 
years to the Triassic; thus it seems reason- 
able to conclude that the Scythian had a 
duration of possibly 7 to 10 million years. 
Within the Scythian there exist most prob- 
ably only five or six world-wide zones. 
This suggests a duration of approximately 
1 to 2 million years for each zone. 

A few comments are appropriate regard- 
ing the use of Scythian as the stage name 
for the Lower Triassic in light of recent 
attempts to introduce other names. The 
history of the name Scythian has already 
been discussed (p. 313). The name has 
had general acceptance as the stage name 
for the Lower Triassic ever since the term 
was introduced in 1895. The term is well 
entrenched in the paleontological literature, 
works on regional geology, text-books, etc. 
In recent years proposals have been made 
to al^andon the term Scythian and replace 
it with two or four new stage names. Some 
of these proposals were clearly intended 
for use \\'ithin a particular country, others 
were hopefully proposed for wider applica- 
tion. For instance, in New Zealand there 
has been a general abandonment of Euro- 
pean stage names, and a new classification 
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specifically adapted to the New Zealand 
stratigraphic panorama is used. The local 
stages are then correlated with the Euro- 
pean stages. Ammonites are not common 
in Triassic formations of New Zealand; 
pelecypods and brachiopods are more com- 
mon and play a greater role in the defini- 
tion of the local stages. It should be noted 
that the Triassic ammonites, known to date, 
are genera common to faunas of Tethys 
and the circum-Pacific region. A some- 
what similar approach to Triassic chronol- 
ogy has been proposed by Ichikawa ( 1950, 
1956) for Japan. This system of classifica- 
tion has not been generally adopted in 
Japan. 

Kiparisova and Popov (1956, 1961, 1964) 
in a series of papers have proposed aban- 
donment of Scythian as the stage name for 
the Lower Triassic and the substitution of 
two new stage names, the Indian and the 
Olenekian. The lower of these stages, the 
Indian, derives its name from the Indus 
River, and the upper, the Olenekian, from 
the Olenek beds of the Olenek River region, 
northern Siberia. Tl’iese two stages are 
equivalent to the Lower Eo-Trias and Up- 
per Eo-Trias of Spath ( 1934); the boundary 
of the stages was placed between the 
Flemingitan and Owenitan divisions of 
Spath. In a later contribution on this sub- 
ject Kiparisova and Popov (1964) altered 
the spelling of their stage names to Indus 
and Olenek and lowered the boundary be- 
tween the zones. Tlicse authors concluded 
that the ammonites of the Flemingites 
flcmin^ianus Zone are really eciuivalent to 
the Owenites Zone; thus the upper zone 
for the Indus stage at its type locality in 
the Salt Range is the zone of Koninckites 
volutits which these authors placed within 
the Gyronites Zone. 

The most recent contribution of new 
stage names for the Lower Triassic of 
Canada is by E. T. Tozer (1965b). This 
author proposes for use in Canada four 
stages: (Triesbaehian, Ditaierian, Smithian, 
Spathian. Tozer had the cooperation of the 
Canadian Permanent Committee on Geo- 



graphical Names in establishing names of 
creeks in Arctic Canada after these promi- 
nent Triassic paleontologists. The type 
areas of these new stages are based on 
sequences in Ellesmere and Axel Heiberg 
Islands. 

The presumed justification for establish- 
ing these new stage names is to clarify com- 
munication. Local stage names under cer- 
tain circumstances are useful. However, 
they tend to be based on incomplete data 
and approached from a provincial point 
of view. We need only look back at the 
history of development of the geological 
time scale to see the bad effects of the 
proliferation of stage names for certain sys- 
tems and the resultant confusion. One 
would think we had reached a stage of 
maturity in the science where repetition of 
this sort of thing would not take place. 

SUMMARY OF PROHUNGARITES ZONE 
AMMONOIDS 

The ammonoids of the Prohungarites 
Zone, as here understood, comprise 65 
genera with 154 species (Table 7). Of the 
total number of genera, 42 are confined 
to this zone, 20 genera are known to range 
up from the preceding Cohimhitcs and 
Owenites zones, one genus is knowm from 
both older and younger horizons, and 2 
genera are also present in the overlying 
Anisian. The geographic distribution of 
the genera is summarized in Table 8. 
Twenty-four genera, or 36.9 percent of the 
fauna, are confined to a single locality or 
region; 10 genera, or 15.4 percent of the 
fauna are known from two localities. Thus 
52.2 percent of the total fauna of 65 genera 
are known from only one or tv'o localities. 
On the other hand, only 10 genera, or 15.4 
percent, are known from 6 to II localities 
or regions. The degree of geographic re- 
striction of genera is of particular interest. 
There are 24 genera endemic to the Tethyan 
region, that is, known only from one or two 
localities \\athin Tc'thys. However, the 
western Pacific, c'astern Pacific, and Arctic 
faunas ha\e only two endemic genera each. 
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Table 7. Summary table of genera and species of am:monites and their geographic distribu- 
tion IN THE Prohungarites Zone. Symbols used in right hand column (range of genera and 

species) are as P’OLLOWS: X = present only AT THIS horizon, = PRESENT IN BOTH YOUNGER 

AND OLDER HORIZONS, 0 = PRESENT ALSO IN EARLIER HORIZONS, 1 rr PRESENT ALSO IN LATER HORIZONS. 
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Pseudosagcceras 
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m ultilobatum 


X 


X 


X 


X 


X 


X 


X X 




XX e 


drincnse 


X 


X 














X X 


albamcum 


X 


X 














X 


pasquaxji 




X 














X 


simplex 














X 




X 


Cordilleritcs 


















e 


augidatus 


X 


X 








X 




X 


e 


Dieneroceraridae 




















Dicneroceras 


















e 


mediterranea 


X 


X 














X 


skutarcrisis 


X 


X 














X 


karazini 














X 




X 


Subvishuuites 








X 


X 








e 


enveris 


X 
















X 


Hcmilecanites 


















X 


discus 


X 


X 








X 






X 


paradisctis 


















X X 


Xenoceltidae 




















Xenoceltites 








X 






X 




e 


sinuafus 










X 








X 


crenoventrosus 












X 






X 


spitsbergensis 














X 




e 


Preflorianites 


















e 


sulioticus 


X 


X 














X 


garbinus 




X 














X 


jindtiplicatus 














X 




X 


intermedins 
















X 


X 


Proptychitidae 




















Proptychitoides 


















X 


decipiens 


X 


X 














X 


trigonalis 


X 


X 














X 


arthaberi 












X 






X 


tunglanensis 












X 






X 


kummeli 














X 




X 


Procar nit es 


















X 


kokeni 


X 


X 


X 


X 


X 


X X 






X 


immaturus 














X 


X 


X 


lolouensis 












X 






X 


Paranannitidae 




















Arnautoceltites 


















X 


mediterraneus 


X 


X 














X 


bajarunasi 






X 












X 


involutus 












X 






X 


gracilis 














X 




X 


teicherti 


















X X 


Prosphingites 


















e 


czekanowskii 














X 


X 


X 


all 


X 
















X 


lolouensis 












X 






X 


subglobosus 












X 






X 


glohosus 














X 




X 


insularis 














X 




X 


coombsi 












X 






X 
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Table 7. Continued 



If 

II 

if 




-2 

c 

5 

CLi 




J 















Vickohicrites 

suudaicus 

Zenoites 

helcuae 

vonderschinitti 

arcticus 

Isculitoides 

originis 

cllipticus 

suhoviformls 

minor 

wasserbergi 
hammondi 
Ciiiotites 
globu laris 
Czekanowskites 
dccipicns 
Popov it es 
occidentalis 
borealis 
Moiiocauthitcs 
monoccras 
Tunglunites 
leutietdaris 
alexi 

Subcolumbites 
])crrinismithi 
dusmani 
robust us 
multiformis 
americanus 
Paradinarites 
suni 

Pscudoccltites 

dolnapacnsis 

nevadi 

Procolumbites 
karat aueikus 
Prc 7 ikitcs 
mahorensis 
hclcnac 
timorensis 
Protropites 
hihni 
Chioceras 
mitzopouloi 
7 todosut 77 
Arianites 
77 iusacchi 
Meropella 
plcjauac 
Kpiccltitcs 
geritii 
sidigracilis 

Ussiiriidae 

Parussurid 

latilobata 



X 



X 



X 

X 



X X 



X X 



X 



X X 

XX X 

X X 



X 

X 



X X 
X 
X 



X 



X 

X 



X 



X 



X 



X X 

X 



X 



X 



X 



X 



X 



X 



X 



X 



X 

X 



X 



X 

X X 
X 

X 



X 



X 



X 



X 



X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X X 
X 
X 

X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X X 

X 
X 

X 

X X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X X 
X 



Mctahcdc 7 istrocmia 

kastrioiac X X 



X 

X 
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Table 7 . Continued 




Beatites 

bcrthae X 

LanceoUtes 

discoidalis X 



X 

X 

e 

X 



Meekoccratidae 

Svalbardiceras X 

spitzbergensis 
schmidti 
sibiricum 
dcntosus 
frcboldi 
chow add 



X e 



X X 

XX X 

X X 

X X 

X X 

X X 



Stacheiies 

priouoides X 

floweri 
Dagnoceras 
nopcsannai 
zappancnse 
latilobaium 
eUipticnm 
Metadagnoccras 
pulchcr 
tobini 
frecmani 
tcrbunicum 
Balkanites 

tabulatus X 

Xordopkiceras 
pscudosimplcx 
piano rb is 
compressum 
Pscudokymatites 
svila}anus X 

Arctomeckoccras 
rotundatum 
B o rco m eckocc ras 
kcyscrlingi 
ArcfotiroUies 
meticfisis 

Xoritidae 
Albanitcs 
triad tens 

Sibiritidae 

Sibirites 

eichwaldi 

renzi 

Keyscrlingitcs 

subrobustus 

middendorffi 

bcarlakensis 

bearriverensis 

Olenekites 

spinipUcatus 

mangyshlakcnsis 

canadensis 

Eiikashmirites 

stibdimorphus 

contortus 

Anakaslwiirites 



X 

X 

X 

X 

X 



X X 



X 



X 



X X X X 



X 

X 



X 



X 

X 

X 



X 



X 



X 



X 

X 



X 



X X 
X 

X X 

X 
X 
X 
X 
X 
e 

X X 

X X 

X 
X 
X 
X 
e 

X X 

X 

X 

X 

X 

X 

X X 

X 

X X 

X 

X X 



X 

X 



X 

X X 

X 

e 

X X X X X 

X X 

X X 

X X 

X e 

X X 

X 

X X 

X 
X 
X 
e 
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Table 7. Continued 




Tirolitidae 

Tirolitcs 

idrUimis X X 

cassianus X 

cingulatus X 

rossicus 
impolitus 
morpheos 
Diaplococcras 

Uccamim X 

conncctens X 

Bittncrites 

bittncri X 

Doricranitcs 
bogdoamis 
aciitus 
Dinaritidae 
Dinaritcs 

dalmatimis X 

carniolicus X 

liatsikasi 
uudatus 
llololohiis 

monoptijchufi X 

Psciidodiua rites 
mohamcdanus X 

Ilellenitidae 
llclleuites 
pracmaturus 
radiatiis 
Beyrichitidae 
Bcyrichites 
laurae 
Gyimiltidae 
Eogymnites 

arthabcri X 

Hungaritidae 
Prohungarites 
crasscpUcatus 
tuhercidatiis 
middlctuissii 
car hiatus 
mckclvci 
gutstadti 
Dalniatites 

morlacciis X 

Ussuritidae 
EophylUtcs 
diencri 
oricntalis 
am lire ns is 
Palacophxjlliics 
stcinmanni 
Ussu rites 
sieveri 
hoesi 

Leiojihyllites 
variahilis 
radians 
scrpcntinus 
ad mar is 
maritimiis 



X 

X 

X 

X 



X 

X 



X 

X 

X 



X X 
X 



X 



X 

X 

X 

X 

X 



X X 

X 



X X 



X 

X X 

X 



X 



X 

X 



X 



X 



X 

X 

X 



X e 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



X 

X 

X 

X 

X 

X 

X 

X 

X 



X 

X X 

1 

X 

X 

X 



X 

X 

X 

X 

X 

X X 

X X 
e 
X 



X 

X 

X 

X 

X 

X 

1 

X 

X 

1 

X 

V 

X 

X 

X 
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Table 8. Geographic distribution of ammo- 
xoiD genera of Prohungarites Zone in terms 
OF nuaibers of localities or regions in which 
each genus is present. 



Number of 
Localities 


Number of 
Genera 


Percentage of 
Total Fauna 


1 


24 


36.9 


2 


10 


15.3 


3 


6 


9.2 


4 


8 


12.3 


5 


7 


10.7 


6 


5 


7.7 


7 


2 


3.1 


8 


0 


0 


9 


1 


1.6 


10 


1 


1.6 


11 


1 


1.6 



Within the Tethyan region tlie highest 
degree of endemism is found in the fauna 
of the Werfen Formation, with 6 genera 
out of a total of 11 restricted to that fonua- 
tion. A seventh genus, Dalmatites, is in the 
Prohungarites Zone, restricted to the Werfen 
Formation, but another species of this 
genus occurs in the underlying Cohimbifes 
Zone in southeast Idaho. Dkiplococeras is 
represented by two species, but the other 
endemic genera by only a single species 
each. Two of the species are known from 
only a single specimen each and the others 
from very few specimens. 

The Subcohimbites fauna of Albania in- 
cludes four endemic genera — Protropites, 
Ariauites, Beatites, and Eogtjmnites; Pro- 
tropites is a fairly common member of that 
fauna but the other three genera are known 
only from a single specimen each. The 
Subcohimbites fauna of Chios also contains 
four endemic genera — Chiotites, Chioceras, 
Meropella, and Beyrichites. Among these 
four genera, Chiotites is abundantly repre- 
sented in the Chios fauna, but the other 
three genera are known from only three 
or four specimens each. In tlie Mangyshlak 
Peninsula the late Scythian fauna includes 
three endemic genera — Procolumbites, Eti- 
kashmirites, and Doricranites; of these, 
Doricranites appears to be by far the most 
common form. In the Salt Range the 



Prohungarites Zone contains fragmentary 
specimens of Anakashmirites, a genus not 
recorded from any other locality in this 
zone. 

W'ithin the western Pacific realm there 
are two endemic genera — Paradinarites and 
Parussuria — from the Subcohimbites faunas 
of Kwangsi, China. In the eastern Pacific 
realm there are only two endemic genera 
in the Prohungarites Zone faunas. Mono- 
canthites is known only from late Scythian 
strata in British Columbia, and Ussti rites 
only from Nevada and Utah. Ussurites is a 
fairly common Anisian genus, but the 
species recorded here are the first from 
the late Scythian. In the Arctic realm 
there are two endemic genera, Boreomee- 
koceras and Arctotirolites, both known 
from the Olenek fauna. 

In evaluating the degree of similarity of 
these late Scythian faunas of the Prohun- 
garites Zone, Simpsons index of faunal 
resemblance is useful (Simpson, 1943, 1947, 
1953). This index is symbolized as 100 
C/N, in which C stands for the number of 
taxonomic units common to two faunas, 
and N is the total number of genera in the 
smaller of the two. The number of genera 
in common and the index of correlations, 
on the basis of genera of these faunas at- 
tributed to the Prohungarites Zone, arc 
given in Tables 9 and 10. 

It is recognized that the composition of 
any of these faunas is influenced by factors 
of preservation, collection techniques, and 
facies. Evaluation of the relative signifi- 
cance of these factors in regard to each of 
the faunas is most difficult. The Sub- 
cohimbites faunas of Albania and Chios ap- 
pear to have been thoroughly collected. 
This applies also to the fauna of the Werfen 
Formation; however, in this case more 
stratigraphic data are desirable. It is my 
impression from the literature that the 
Mangyshlak fauna contains more genera 
and species than those described to date. 
The Afghanistan and Salt Range faunas are 
known from small collections, mainly of 
poorly preserved specimens. Tlie chance 
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Table 9. Summary chart of numbers of cexeiuv ix conlmox betweex fauxas of the Frouvs:- 
GARITES Zone raoM xlnteteex localities or regions. 




Werfen Fm. 11 



Albania 1 

Chios 1 

Mangyshlak 3 

Afglianistan 0 

Salt & Siirghar 
Ranges 2 

Kashmir 0 

Timor 0 

New Zealand 0 

Kwangsi, China 0 
Japan 0 

Primor\e 

Region 0 

Olenek 1 

Spitsbergen 0 

Ellesmere 

Island 0 

British 

Columbia 0 

Tobin Range 1 

Confusion 

Range 1 

Southeast 

Idaho 1 



Total Genera 11 



1 1 3 0 

28 19 7 8 

19 27 7 7 

7 7 15 4 

8 7 4 11 



2 0 0 0 0 

6 0 10 1 13 

3 0 9 0 10 

5 14 0 3 

5 0 5 0 5 



0 0 1 0 

1 11 4 0 

19 4 0 

0 4 3 0 

16 3 1 



6 3 5 5 13 11 5 

0 0 10 111 

10 9 4 5 5 1 12 

1 0 0 0 0 0 0 

13 10 3 5 5 0 4 

110 1 0 0 0 



0 5 

0 0 

0 4 

1 1 
1 16 
0 1 



0 4 

0 0 

0 4 
0 1 

1 8 
1 1 



5 2 
0 0 
2 0 
1 0 
4 0 
0 0 



11 9 4 6 
4 4 3 3 
0 0 0 1 



4 0 4 1 8 

5 0 2 1 4 

2 0 0 0 0 



111 3 0 

0 3 15 2 

0 0 2 2 



0 1 1 



1 



1 



0 0 0 0 0 0 



o 0 



6 5 

8 8 



1 3 

4 4 



3 0 

3 0 



2 1 
3 0 



4 0 

6 1 



3 4 

5 1 



2 

0 



13 12 0 1 



0 0 0 1 2 0 



3 3 4 3 4 

28 27 15 11 13 



1 2 0 2 0 2 5 2 

1 12 1 16 1 11 15 2 



0 0 111 

0 6 8 2 3 

15 8 13 

114 3 4 

13 4 13 

1 3 3 2 4 

0 0 0 0 1 

0 2 3 1 2 

0 1 0 0 0 

0 4 6 0 2 

0 0 1 0 0 

0 3 5 1 2 

2 4 12 5 

2 2 0 0 2 

4 3 0 0 2 

311 2 0 3 

0 2 10 2 3 

0 0 2 4 1 

2 3 3 1 9 

4 11 10 4 9 



of ever imeovering larger and better pre- 
served faunas from these localities is not 
good. The Timor fauna is known from 
isolated blocks mainly from a single locality. 
It is apparent that Welters (J922) mono- 
graph has by no means dealt exhaustively 
w4th this fauna. Now collecting on Timor 
is badly needed. The Bvohiingarites Zone 
faunas of New^ Zealand and Japan consist 
of a single species each. In these twT) areas 
facies and preser\Titions have been the 
most se\T‘re limiting factors. The 3uh- 
colinnhites fauna of KwTingsi, China, ap- 
pears to have been adecpiately eollcx'ted. 
The faunas of the Primorye Region and 
northern Siberia have lieen collected exten- 
shely but there is urgent need of more 
detailed stratigraphic and geographic data. 



I ha\e the impression from the literature 
that ammonites are not abundant in these 
regions. Neither are ammonites of the 
Frohungarites Zone abundant in Ellesmere 
Island or in British Columbia. In these 
twT) areas logistical difficulties further com- 
plicate the problem and offer perhaps an 
explanation for the small size of the knowm 
faunas. The fauna of the Tobin Formation 
has been wtII collected, but I am sure that 
more search wall yield additional specimens. 
The same applies to the fauna from Ham- 
mond Creek in southeast Idaho. 

Cainsidering all these factors, one should 
use SOUK' n'straint in (waluating the faunal 
indices of Table 10; this of course applies 
more to tlu^ smallc'r faunas. If one assumes 
that eontignous faunas wathin a geologic 
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Table 10. Index of fallnal similarity at a generic level for nineteen ammonoid faunas of 

THE Prohungarites Zone. 





Werfen Fm. 


< 


.2 

6 




Afghanistan 


cr If 
(y? 


Kashmir 


H 


New Zealand 

1 


■S.5 

iu 


d 


Primorye 

Region 






Ellesmere 

Island 


British 

Columbia 


OJ 

h 


‘5 § 
6 


% = 
o 


W^erfen Fm. 


100 


9 


9 


27 


0 


18 


0 


0 


0 


0 


0 


0 


9 


0 


0 


0 


11 


25 


11 


Allxania 


9 


100 


70 


46 


72 


46 


0 


83 


100 


81 


100 


100 


26 


0 


0 


54 


80 


50 


33 


Chios 


9 


70 


100 


46 


63 


23 


0 


75 


0 


62 


100 


81 


26 


0 


2.5 


45 


80 


25 


33 


Mangyshlak 


27 


46 


46 


100 


36 


38 


100 


33 


0 


20 


0 


36 


20 


0 


25 


9 


40 


75 


44 


Afghanistan 


0 


72 


63 


36 


100 


45 


0 


45 


0 


45 


100 


54 


27 


50 


25 


27 


40 


25 


33 


Salt & Snrghar 
Ranges IS 


46 


23 


38 


45 


100 


100 


41 


0 


38 


0 


36 


38 


100 


25 


27 


30 


50 


44 


Kashmir 


0 


0 


0 


100 


0 


100 


100 


100 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


100 


Timor 


0 


83 


75 


33 


45 


41 


100 


100 


0 


33 


0 


36 


16 


0 


0 


18 


30 


25 


22 


New Zealand 


0 


100 


0 


0 


0 


0 


0 


0 


100 


100 


0 


100 


100 


0 


0 


100 


0 


0 


0 


Kwangsi, China 0 


81 


62 


20 


45 


38 


0 


33 


100 


100 


100 


72 


26 


0 


0 


26 


60 


0 


22 


Japan 


0 


100 


100 


0 


100 


0 


0 


0 


0 


100 


100 


100 


0 


0 


0 


0 


100 


0 


0 


Primorye 

Region 


0 


100 


81 


36 


54 


36 


0 


36 


100 


72 


100 


100 


27 


0 


0 


27 


50 


25 


22 


Olenek 


9 


26 


26 


20 


27 


38 


0 


16 


100 


26 


0 


27 


100 


100 


50 


36 


10 


50 


55 


Spitsbergen 


0 


0 


0 


0 


50 


100 


0 


0 


0 


0 


0 


0 


100 


100 


100 


100 


0 


0 


100 


Ellesmere 

Island 


0 


0 


25 


25 


25 


25 


0 


0 


0 


0 


0 


0 


50 


100 


100 


75 


0 


0 


50 


British 

Columbia 


0 


54 


45 


9 


27 


27 


0 


18 


100 


26 


0 


27 


36 


100 


75 


100 


20 


0 


33 


Tobin Range 


II 


80 


80 


40 


40 


30 


0 


30 


0 


60 


100 


50 


10 


0 


0 


20 


100 


.50 


33 


Confusion 

Range 


25 


50 


25 


75 


25 


50 


0 


25 


0 


0 


0 


25 


50 


0 


0 


0 


50 


100 


25 


Southeast 

Idaho 


II 


33 


33 


44 


33 


44 


100 


22 


0 


22 


0 


22 


55 


100 


50 


33 


33 


25 


100 


Total Genera 


II 


28 


27 


15 


11 


13 


1 


12 


1 


16 


1 


11 


15 


0 


4 


11 


10 


4 


9 



province reflect better the actual com- 
position of the fauna, a computation of 
faunal resemblance between geologic prov- 
inces could be more meaningful. Scythian 
paleogeography is characterized by Teth\^s 
and by marginal geosynclines on the con- 
tinents surrounding the Pacific and Arctic 
oceans. The Spitsbergen, Ellesmere Island, 
and northern Siberian (Olenek) faunas thus 
fall within an Arctic province. The eastern 
Pacific province includes the faunas from 
British Columbia, Nevada, Utah, and south- 
east Idaho. The western Paeific province 
includes the faunas from the Primorye Re- 
gion, China, Japan, Timor, and New Zea- 
land. The Tethyan province includes the 
Kashmir, West Pakistan, Afghanistan, Man- 
gyshlak, Chios, Albania, and Werfen For- 



mation faunas. The index of correlation of 
the faunas between these geologic provinces 
is given in Table 1 1. The Tethyan province 
has the largest fauna in total numbers of 
genera, and the largest number of genera 
are endemic to that province. In contrast, 
the Arctic province has the smallest total 
number of genera, while the eastern and 
western Pacific pro\ances are intermediate 
and have the same number of genera. 
There is a high degree of correlation of the 
western and eastern faunas with those oi 
Tethys; the Arctic faunas show a lesser 
degree of correlation. It is of interest to 
note the relatively low degree of correla- 
tion between the Arctie province and the 
western Pacific; the correlation between 
the Arctic and the eastern Pacific provinces 
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Table 11. Index of faunal similarity at a 

GENERIC LEVEL FOR AMMONOID FAUNAS OF THE 

Prohungarites Zone ret\\t:en the major 

PALEOGEOGIL\PHIC PROVINCES. 



Table 12. Geo(;raphic disiiubution of ammo- 
NOID species of PROH UNGA RITES ZoNE IN TERMS 
OF NUMBER OF LOCALITIES OR REGIONS IN WHICH 
A SPECIES IS PRESENT. 





Tethys 


W. Pacific E. Pacific 


Arctic 


Tcthvs 


100.0 


92.0 


84.0 


68.7 


W. Pacific 


92.0 


100.00 


48.0 


31.2 


E. Pacific 


84.0 


48.0 


100.00 


56.3 


Arctic 


68.7 


31.2 


.56.3 


100.0 


Total genera 
Numlicr of 


57 


25 


25 


16 


endemic genera 
Percentage of 


24 


2 


2 


2 


endemic genera 


42.1 


8.0 


8.0 


12.5 



(56 percent) i.s approximately twice as 
good. At tlie same time tlie correlation be- 
tween the eastern and western Pacific prov- 
inces is only 48 ]:>ercent. 

Only two of the 65 genera of the Pro- 
hungarites Zone, Psemlosagcccras and Pro- 
sphingifes, are present in all four of the 
main geologic provinces. There are, how- 
ever, ten additional genera which occur in 
the Tetliyan, western Pacific, and eastern 
Pa ci f i c p ro vi n ce s : 



Cordilleritcs 

Hcmilccanitcs 

Procaniites 

Aruautoceltitcs 

Isculitoidcs 



Subcolund)itcs 
Metadagnoccras 
Ilelicnitcs 
Prohnu^arites 
Lciopli yllites 



Of this list of 10 genera, 7 are confined to 
the Prohungarites Zone, 2 are known from 
older horizons, and one is knowai from 
younger horizons. 

Discounting for the moment the endemic 
genera within each province, the above 
widely distributed genera constitute 33 per- 
cent of the Tethyan fauna and 48 percent 
of the western and eastern Pacific faunas. 

44ic faunas of the Arctic regions are more 
distinctive than the index of faunal simi- 
lariti(\s tends to suggc\st. Tlie Arctic ])rov- 
ince includes 16 gcaiera, of which only two 
(Boreomeekoeeras and Aretotirolites) are 
endemic. \Miereas all but two of the 
gem ra in the Arctic province are j)rcsent 
in one* or more of the other three major 
g(‘ologic provinces, there arc significant dif- 



Nun 1 her of 
Localities 


Number of 
Species 


Percentage of 
Total Fauna 


1 


117 


75.9 


2 


23 


14.9 


3 


8 


5.2 


4 


2 


1.3 


5 


2 


1.3 


7 


1 


0.6 


10 


1 


0.6 



ferences in the relati\e representation of I 
genera within this and tlie other provinces. | 
The most characteristic and abundant genera 
in the Arctic fauna are SvaJbardieeras, ' 
Sibirifes, Keyserlingites, and Olenekites. \ 
Each of these genera is represented outside 
of the Arctic province by few species and 
specimens. Svalbard ieeras is also known j 
from a few fragmentary specimens in the 
Salt Range and in southeast Idaho. Sibirites , 
is also knowm from only a few small speci- 
mens in the Snbeolumbites fauna of Chios. 
Outside the Arctic region, Keyserlingites 
is known in the Tobin Formation of Ne- 
vada, the Thaynes Formation of southeast 
Idaho, and at Kotal-e-Tera, Afghanistan. 
Finally, Olenekites is known from only a 
few specimens in southeast Idaho and on 
the Mangy.shlak Peninsula. In contrast to 
the sparse' representation of these genera, 
in terms of numbers of localities represented 
and numbers of specimens outside of the 
Arctic pro\’ince, they are widespread and 
common elements of the Arctic fauna. 

Zenoites was first rccognizi'd in the Sub- 
eohunbites fauna of Chios and is now 
known also from Ellesmere Island. Like- , 
wise, Projdychitoides is a very common 
Tethyan form, now known to be repre- ! 
sen ted by ou(' spc'cimc'n in northern Siberia. , 
In contrast, Pros})hi}igiies is cpiite common Ij 
in the eastern and western Pacific realms . 
but is iT‘lati\'cl}^ rare or uncommon in ) 
Tethys and the Arctic province. 

An anal}sis of tlic' Prohiuigarites Zone | 
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Table 13. Suaimaby chart of numbers of species ln common between the faunas of the Fro- 

HUNCARITES ZoNE FROM NINETEEN LOCALITIES OR REGIONS. 





WT*rfen Fni. 


Albania 




Mangyshlak 




Salt & Surghar 
Ranges 


'2 


Timor 


New Zealand 




Japan 


o c 

o 

‘C 


Olenek 


Spitsbergen 


Ellesmere 

Island 


British 

Columbia 


Tobin Range 


Confusion 

Range 


Southeast 

Idaho 


Werfen Fm. 


15 


1 


1 


2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Albania 


1 


34 


24 


3 


4 


2 


0 


6 


0 


5 


1 


2 


1 


0 


0 


1 


1 


1 


2 


Chios 


1 


24 


40 


3 


4 


2 


0 


6 


0 


7 


1 


2 


1 


0 


0 


1 


2 


1 


2 


Mangyshlak 


2 


3 


3 


19 


3 


2 


0 


3 


0 


1 


0 


1 


1 


0 


0 


0 


1 


1 


0 


Afghanistan 
Salt 6c Siirghar 


0 


4 


4 


3 


4 


2 


0 


3 


0 


2 


1 


1 


1 


0 


0 


0 


1 


1 


0 


Ranges 


0 


2 


2 


2 


2 


4 


0 


2 


0 


1 


0 


1 


1 


0 


0 


0 


1 


1 


0 


Kashmir 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Timor 


0 


6 


6 


3 


3 


2 


0 


13 


0 


2 


0 


1 


1 


0 


0 


0 


1 


1 


0 


New Zealand 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Kwangsi, China 0 


5 


7 


1 


2 


1 


0 


2 


0 


22 


1 


0 


0 


0 


0 


1 


1 


0 


0 


1 apan 
Primorye 


0 


1 


1 


0 


1 


0 


0 


0 


0 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


Region 


0 


2 


2 


1 


1 


1 


0 


1 


0 


0 


0 


14 


1 


0 


0 


1 


1 


1 


0 


Olenek 


0 


1 


1 


1 


1 


1 


0 


1 


0 


0 


0 


1 


18 


2 


1 


2 


1 


1 


0 


Spitsbergen 

Ellesmere 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2 


3 


1 


1 


0 


0 


0 


Island 

British 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


4 


1 


0 


0 


0 


Columbia 


0 


1 


1 


0 


0 


0 


0 


0 


0 


1 


0 


1 


2 


1 


1 


11 


0 


0 


0 


Tobin Range 
Confusion 


0 


1 


2 


1 


1 


1 


0 


1 


0 


1 


0 


1 


1 


0 


0 


0 


9 


1 


0 


Range 

Southeast 


0 


1 


1 


1 


1 


1 


0 


1 


0 


0 


0 


1 


1 


0 


0 


0 


1 


3 


0 


Idaho 


0 


2 


2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


7 


Total Species 


15 


34 


40 


19 


4 


4 


1 


13 


1 


22 


1 


14 


IS 


3 


4 


11 


9 


3 


7 



fauna at the generic level shows consider- 
able similarity within and between the 
major geologic provinces. At the species 
level, as one w^ould expect, there is a greater 
degree of endemism, that is, species known 
from a single region. Table 12 summarizes 
the geographic distribution of the species 
knowTi from the Frohungarites Zone. It is 
impressive to note that approximately 75 
percent of the species are known from 
only a single locality or region and only 
about 8 percent are known from 3 to 8 
localities. The numbers of species in com- 
mon between the various localities and re- 
gions are tabulated in Table 13, and the 
index of correlation (percent) in Table 14. 
In general there are very low^ or zero 
indices of correlation. It is impressive, how^- 



ever, to see the very high correlation be- 
tween the Subcohnnbites faunas of Albania 
and Chios; lesser but still significantly high 
correlations exist between the Albanian and 
Chios faunas and those of Timor and 
China. The main aspect of the chart is 
that there is a higher degree of correlation 
betwx^en localities within a geologic prov- 
ince than there is betw^een different prov- 
inces. 

In collecting from most ammonitiferous 
deposits it is a common experience that a 
few^ genera and species are oveiAvhelmingly 
predominant, a few^ species are represented 
by modest numbers, and a group of species 
is represented by only one or tw^o specimens 
each, even after extensive collecting. Even 
though there are multiple factors which 



334 Bulletin Museum of Comparative Zoology, VoL 137, iVo. 3 



Table 14. Index of faunal similarity at the species level for nineteen ammonoid faunas of 

THE PROHUNGrARlTES ZoNE. 




Werfen Fin. 


100 


6 


6 


13 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Albania 


6 


too 


70 


15 


100 


50 


0 


46 


0 


22 


100 


14 


5 


0 


0 


9 


11 


33 


28 


Chios 


0 


70 


100 


15 


100 


50 


0 


46 


0 


31 


100 


14 


5 


0 


0 


9 


22 


33 


28 


Mangyshlak 


13 


15 


15 


100 


75 


50 


0 


23 


0 


5 


0 


7 


5 


0 


0 


0 


11 


33 


0 


Afghanistan 0 

Salt Snrghar 


100 


100 


75 


100 


50 


0 


25 


0 


50 


100 


25 


25 


0 


0 


0 


25 


25 


0 


Ranges 


0 


50 


50 


50 


50 


100 


0 


50 


0 


25 


0 


25 


25 


0 


0 


0 


25 


33 


0 


Kashmir 


0 


0 


0 


0 


0 


0 


100 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Timor 


0 


46 


46 


23 


75 


50 


0 


100 


0 


15 


0 


7 


7 


0 


0 


0 


11 


33 


0 


New Zealand 




0 


0 


0 


0 


0 


0 


0 


100 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


Kwangsi, China 0 


22 


31 


5 


50 


25 


0 


15 


0 


100 


100 


0 


0 


0 


0 


9 


11 


0 


0 


Japan 

Primorye 


0 


100 


100 


0 


100 


0 


0 


0 


0 


100 


100 


0 


0 


0 


0 


0 


0 


0 


0 


Region 


0 


14 


14 


7 


25 


25 


0 


7 


0 


0 


0 


100 


7 


0 


0 


9 


11 


33 


0 


Olenek 


0 


5 


5 


5 


25 


25 


0 


7 


0 


0 


0 


7 


100 


66 


25 


18 


11 


33 


0 


Spitsbergen 

Ellesmere 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


66 


100 


33 


33 


0 


0 


0 


Island 

British 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


25 


33 


100 


25 


0 


0 


0 


Columbia 


0 


9 


9 


0 


0 


0 


0 


0 


0 


9 


0 


9 


18 


33 


25 


100 


0 


0 


0 


Tol)in Range 
Confusion 


0 


11 


22 


11 


25 


25 


0 


11 


0 


11 


0 


11 


11 


0 


0 


0 


100 


33 


0 


Range 

Southeast 


0 


33 


33 


33 


25 


33 


0 


33 


0 


0 


0 


33 


33 


0 


0 


0 


33 


100 


0 


Idaho 


0 


28 


28 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


100 


Total Speeies 


15 


34 


40 


19 


4 


4 


1 


13 


1 


22 


1 


14 


18 


3 


4 


11 


9 


3 


7 



can and do influence preservation, I lx‘- 
lieve it reasonal)le to assume that tlie nnin- 
her of speeiniens of a species represented 
in a well eollectcTl fauna does reflect the 
relativx‘ al)undane(‘ of the species. If one 
accepts this assumption, it makes possil)le 
a further evaluation of th(‘ eomposition of 
tile various faunas of the Proliinigarites 
Zone and changes of abundance within 
the various populations. 

Data on the total number of specimens 
and nnmbc'r of spc'cimens ])er speeii's for 
nine faunas are given on Table 3. The 
eoll(T‘tions Irom the Siihcohnnhites faunas 
of Albania and Chios are by far thc‘ largest. 
The five' commonest specie's in tlie Siih- 



columhiics fauna of Albania in order of 
abundance are: 

Siihrolnmbi tes pen in is in it hi 
Pmcaniitcs kokmii 
Isc ulitokles or i ^in i.s 
Protropites hihni 
Prcnkit(‘s nia Iso ren sis 

The 9 .species in the Chios fauna that are 
represented by 50 or more specimens in 
order of abundance are: 

Isculitoidcs o r ig i 1 1 is 
Pwcaniitcs kokeni 
Lrioph yll //c.v cariahiUs 
Ch iocrras m itzopouloi 
Allnniites triadicus 
I'A)))lnjllites dicneri 
llcllcnitcs prannatnnis 
Psendosap,cccras alhaninnn 
Snhcol ti m bites })erri)iism itiu 
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Three of these species {IsciiUtoides 
originis, Procarnites kokeni, Suhcolumbites 
perrinismithi) are predominant members in 
both faunas. Protropites h'lhni is endemic 
to Albania, as is Chiocems mitzopouloi 
to the Chios fauna. Whereas Prenkltes 
maJsorensis is predominant in the Albanian 
fauna, it is represented by only two speci- 
mens in the Chios collection; Hellenites 
praematurus is very common in Chios but 
represented by only two specimens in the 
Albanian collection. Even though Lciophijl- 
Utcs varkibilis is not on the list from Albania, 
it still is quite abundant, with 43 specimens 
in the collection; the same applies to 
EophijIUtcs dieneri with 40 specimens. 

Subcolumbites is predominant in the 
Albania, Chios, Primorye, and Tobin For- 
mation faunas. In Albania and Chios the 
species is perrinismithi, in the Primorye 
Region multiformis, and in the Tobin For- 
mation americanus, Subcolumbites is also 
known from the Afghanistan and Kwangsi 
faunas, though in both collections l)y very 
few specimens only. 

Hellenites is a predominant element only 
in the Chios fauna; in the Albanian, Kwangsi, 
and Nevada faunas it is represented by 
very few specimens. Procurnites kokeni 
occupies a position of predominance in the 
Albanian, Chios, and Kwangsi faunas. It 
is known from very few specimens in the 
Afghanistan, Salt Range, and Timor faunas. 

Isculifoides is a predominant element in 
the Albanian, Chios, and southeast Idaho 
faunas but has only minor representation 
in the faunas of Afghanistan, Salt Range, 
China, Primorye, Ne\ada, and British 
Columbia. 

Olenekitcs is a predominant element in 
the faunas of northern Siberia and Elles- 
mere Island, modestly represented in the 
Tobin Formation of NTvada (S.W. Muller, 
personal communication), and very minor 
in the faunas of the Mangyshlak Peninsula 
and southeast Idaho. Prohungarites is over- 
whelmingly the predominant element of 
the fauna from the Upper Tliaynes Forma- 
tion of southeast Idaho but is apparently 



Table 15. Number of species per genus among 

GENERA OF AMMONOIDS IN THE PROH UNGARITES 
ZOXK. 



Number of 
Species per Genus 


Number of 
Genera 


Percentage of 
Total Genera 


1 


29 


44.6 


2 


13 


20.0 


3 


8 


12.3 


4 


5 


7.7 


5 


5 


7.7 


6 


4 


6.1 


7 


1 


1.5 



only a minor element of the faunas of 
Timor, Kashmir, and the Mangyshlak 
Peninsula. 

A look at the 11 genera which are repre- 
sented in the Tethyan, western Pacific and 
eastern Pacific provinces yields some inter- 
esting data. Four of these genera {Cordib 
lerites, Ilemilecanites, Prosphingites, and 
Metadagnoceras) are not a common ele- 
ment in any of the faunas from which they 
are recorded. Procarnites and Hellenites 
are very common in one or more localities 
within Tethys but nowhere else. Sub- 
cohunbites, Isculitoides, and Arnautoceltites 
are predominant elements in one or more 
faunas in the Tethyan, western Pacific and 
eastern Pacific provinces. Prohungarites is 
common only in the eastern Pacific and 
Leiophyllites in the western Pacific. 

Most genera from the Prohungarites 
Zone, that is, approximately 45 percent, are 
known from only a single species (Table 
15). This for the most part reflects the 
high number of monotypic genera for this 
zone. At the same time some genera, for 
example Cordillerites, are widely distri- 
buted in three of the major paleogeographic 
provinces, though represented by a single 
species only. Only 15 genera, or 23 per- 
cent of the total fauna, are represented by 
four or more species. Eight of these genera 
with four or more species are among those 
\\ hich are known from at least three of the 
major paleogeographic provinces. Most of 
the other genera of this group are con- 
spicuous elements of the faunas of one or 
two of the major paleogeographic provinces. 
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PALEOGEOGRAPHIC IMPLICATIONS OF 
PROHUNGARITES ZONE AMMONOIDS 

Interest in paleoclimates has greatly 
heightened since the introduction of paleo- 
magnetic techniques. In the excellent re- 
view on paleoinagnetisni by Cox and Doell 
(I960), it was encouraging to read in their 
sinninary a statement of the need for more 
and better paleontological data as a test of 
the geophysical conclusions now being ad- 
vocated by many researchers. In the past 
decade there has been a definite increase 
in paleontological contributions to the prob- 
lem of paleoclimates. The question rests 
on the assumption that temperature is the 
most significant of the factors that controls 
the distribution of many organisms. Clear- 
cut temperature gradients are recognized 
in the distribution patterns of many modem 
faunas and floras. Tlie general problem of 
temperature gradients has been given an 
excellent review by A. G. Fischer (1960). 
The most active student of paleontology 
who has been applying the techniques of 
faunal gradients to the problem of paleo- 
climates has been F. G. Stehli. Ample 
testimony to the complexity of the problem 
can be seen in the number of enthusi- 
astic rebuttals to many of the interpreta- 
tions of Stehli and others. Craig (1961) 
has amply reviewed the techniques and 
limitations in using fossils for paleoclimatic 
interpretations. lie concludes that (a) ‘we 
have insuffieient knowledge of, and there- 
fore control ovc‘r, the varial)lcs that can 
affect the form and distribution of fossils,” 
and (b) “stratigraphic correlation is not 
yet sufliciently accurate to be certain 
that \vc are intc‘rpi(‘tii)g paleoclimates of 
the same geological age” (Craig, 1961:224). 
(Jraig einphasi/es that these somewhat 
“pessimistic conclusions’ are meant to 
“sound a cautionary note.” 

Interprc'tatiou of the significance of the 
geographic distribution of the aminonoids 
of the Fwimugavites Zone is handicapped 
by the sparse ness of data from the South- 
ern Hemisphere'. Tlu're are no late Scythian 
marine dc])osits nor faunas as yc't ide'utilied 



from Central and South America. The 
same applies to all of Africa, Madagascar, 
Australia, and Antarctica. As stated several 
times above, the basic palcogeographic 
pattern of the Scythian is that of Tethys, 
wa’th circum-Atlantic and circum-Arctic 
marginal seas. There are no marine late 
Scythian deposits in the Atlantic basin south 
of Spitsbergen. This pattern of distribu- 
tion of the knowm data precludes any direct 
comment on the problem of large scale 
horizontal displacements of continents. It 
is, however, w^orth while to consider the 
spatial distribution of the ammonoids of 
the Prohungarites Zone. We are first of all 
dealing with faunas considered to be part 
of a single zone that probably had a time 
duration of one to two million years. 
Working on a w orld scale I do not believe 
w^e shall be able to resolve our correlations 
much finer than this. The fact that the 
Tethyan region has the largest numbers 
of genera and species, the circum-Arctic 
region only approximately 30 pereent as 
many, and the w^estern and eastern Pacific 
areas an intermediate amount could very 
well reflect a climatic pattern. In addition, 
carbonate rocks are common in the Tethyan 
and circum-Pacific regions but are essen- 
tially absent in the circum-Arctic region for 
this segment of time. If one accepts the 
assumption that the known record to date 
is a reasonably valid reflection of the extent 
and di\^ersity of late Scythian faunas, I , 
find it most plausible to see here a true 
faunal gradient which most probably re- 
flects climate. The data interpreted in this 
vein are more plausible w hen compared to 
th(' pattern of world continents that exists 
today than to any of tlu' many and varied 
alternative maps which have been drawn. I 

SUMMARY OF COLUMBITES ZONE 
AMMONOIDS 

The Columhites Zone is now^ know n from 
tour localities, southeast Idaho, Arctic 
Canada, Primor\x‘ Region, and northern 
Siberia. A summar\’ list of th(' species and 
geiK'ra of this zoiu' is tabulated in Table 16. 
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Table 16. Sumaiary table of cexera and species of ammonites and their (.eographic distribu- 
tion IN the Columbites Zone. Syaibols used in right hand c;olumn (range of genera and species) 

ARE as follows: X = PRESENT ONLY AT THIS HORIZON, = PRESENT IN BOTH YOUNGER ANT) OLDER 

HORIZONS, e = PRESENT ALSO IN EARLIER HORIZONS, 1 = PRESENT ALSO IN' LATER HORIZONS. 




Sagecemtklae 



Pseudosagcccras 






— 


nudtilohatum 


X 


X 


— 


Cordillerites 






— 


augulatus 


X 




— 


Dieiieroceratidae 








Dicneroccras 






— 


demokidovi 




X 


X 


apostoliens 


X 


X 


X 


Sid)vish)wites 






— 


cickitensis 




X 


X 


Xeiioceltitidae 








Xcnoceltites 






— 


spencei 


X 




X 


Frcflorianitcs 






— 


inontpelierensis 


X 




X 


Paraiioritidae 








Fscudaspidites 






e 


popovi 


X 




X 


paste ri us 




X 


X 


Paranannitidae 








Coluuibites 






X 


parisknius 


X 


X 


X 


Frocohnnhites 




X 


1 


Neoeohnnbites 




X 


X 


Fseudoceltifes 






e 


cheneiji 


X 




X 


Mcekoceratidae 








Svalbard iceras 




X 


1 


sheldoni 


X 




X 


The limited areas 


from 


1 which this 


fauna 


is know n do not allow' i 


the broad sv 


nthesis 


that was possible for 


the ammonoids of 


the Prohungarites Zone. 


Most of the perti- 



ncnt data regarding the ammonoids of this 
zone and their relationship to the under- 
lying faunas of the Oiccnitcs Zone and the 
overlying faunas of the Frohnngciritcs Zone 
have already been discussed in the section 
on chronology. The relationships of the 
ainmonoid fauna of the Cohun])itcs Zone to 
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X X 

X 1 

X X 

X X 

X X 

1 

X X 



those of the underlying Owenites Zone 
and the o\erlying Prohungarites Zone are 
summarized at a generic level on Table 17. 

STRATIGRAPHY AND FAUNAS OF THE 
LATE SCYTHIAN 

Ammonoid faunas of late Scythian age 
are now known from 17 localities or regions 
(Fig. 1). In this chapter are summarized 
the stratigraphic and faunal data on each 
of these occurrences. The discussion first 
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Table 17. Total genera and their ranges in the three upper zones of the Late Scythian. 
SYxMBOLS used in the four right hand columns are as follows: X — PRESENT ONLY AT THIS HORI- 
ZON, = PRESENT IN BOTH YOUNGER AND OLDER HORIZONS, e — PRESENT ALSO IN EARLIER HORIZONS, 

1 = PRESENT ALSO IN LATER HORIZONS. 





Total 

Genera 


Tethys 


W. Pacific 


E. Pacific 


Arctic 


X 


e 


— 


1 


Prohuugarites 


65 


57 


25 


25 


16 


42 


20 


1 


2 


Colmubitcs 


21 




8 


15 


6 


2 


2 


7 


16 


Oweuites 


58 


34 


43 


32 


14 


38 


6 


1 


13 



centers on the Tethyan faunas proceeding 
from west to east; then the areas in the 
western Pacifie belt are discussed; tliis 
leads to the circum-Aretic region, and 
finally to the east Pacifie localities. For 
each locality that has previously been mono- 
graphed the original faunal list is given 
plus a summary list of the species I recog- 
nize based on the discussion in the sys- 
tematic portion of this report. 

Albania 

One of the most abundant and diverse of 
late Scythian faunas is that from Kcira, 
Albania. Tliis fauna, originally collected 
by Dr. Franz Baron Nopcsa and studied 
by G. Arthaber (1908, 1909, 1911), occurs 
in a one meter bed of red nodular lime- 
stone. There are no other Scythian faunas 
known in the sequence of strata at Kcira. 
Arthaber recognized in this fauna 59 
species, placed in 30 genera; a list of these 
species is as follows: 

Fsvudosageceras drinoisc Artlmliur 
Sagcceras alhauiciim ArtliaIxT 
ProuorUcs triadiens ArtbalxT 
Pronorites osniauicus Artliahur 
Pmuorites arhauiis Aitlialxa 
Hedenslrocmia kastriotae ArthalxT 
llcdciisiroemia ski}) et aren s is A r 1 1 1 a 1 x* r 
Beatites berihae Arllial)or 
Pr()caruii(\s kokeni ArtlialicT 
Procaruii ( '.y skanderbi is ArtluilicT 
Parauauuitrs mcdUcrraunis Arthaber 
ProjUijchites latifiud)riatus de Koniixk 
Pro])iijchiics krajjti ArtlialxT 
Proptijchites trigoualis Arthalier 
Pro})tychiies !)crtisci ArthalxT 
Pw})tycliitcs ()bli(}iie}dic(itus Waa^rn 
Xeuodiscus sidioii('us Artliaber 
Xeu(is))is mcdilcrranca Artliaber 
J(i))onitcs sngrira l^iener 



Mouof)hyllites dieueri Arthaber 
Mono})lujllitcs j)itamaJui Diener 
Mono})hyllitcs kingi Diener 
MouO})lujUitcs hard Diener 
Mouo})hyllites nopesai Arthaber 
Lecauites skntareusis Arthaber 
Lecanites fishiac Arthaber 
Lecauites uiazi Arthaber 
Lecauites discus Arthaber 
0})hiceras sak}iut(da Diener 
0])hiceras efr. uaugacusis ^^^Ia^^en 
Daguoceras uo})esauum Artlxilier 
Daguoeeras zappaueuse Arthalicr 
Daguoceras terbuuicum Artlialier 
Daguoceras komaniim Arthalier 
Daguoceras leiamim Arthaber 
Meekoceras radiosum \^^laf^en 
Meckoeeras skodrense Arthaber 
Meekoceras hakki Arthaber 
Meekoceras mahomedis Arthabi’r 
Aspidites hasserti Artiuiber 
As})idites margiualis Arthaber 
Tirolites illyrieus Mojsiso\ies 
Tirolites reetaugidaris Mojsisovies 
Prosjdiiugites ali Arthalx‘r 
Pseudosibirites efr. diehotouuis Waa,t;en 
Protro})iies hilmi Artlialx^r 
Preukites malsoreusis Arthaber 
Iscidites origiuis Artlialier 
Styrites lilaugeusis l^iener 
Columbit(^s euro})aeus ArthalxT 
Colmubitcs })crriuismithi Arthalier 
Coluud)ites dusmaui Artlialier 
Coluiu])ites mirditeusis Artluilier 
AriauUes musaechi Arthaber 
Paragoceras dukagiui Arthabca* 

Celtites aruauticus Artluilx'r 
Celtites keireusis Arthaber 
Lpireltites geutii Artliaber 
(?) Tro})ieeltites })raeuwturus ArtlialxM- 

\\1iat specimens remain of the Kcira col- 
lection stiidic'd by Arthaber are deposited 
in the Paleontological Institute, University 
of Vienna. This collection now consists 
mainly of the illustrated specimens. The 
fate of the many unfigured paratypes is 
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Figure 1. Index map of localities where faunas of Prohungarltes Zone age have been reported. (1) Upper Thaynes For- 
mation, southeastern Idaho; (2) Upper Thaynes Formation, west-central Utah; (3) Tobin Formation, Tobin Range, Ne- 

vada; (4) Subcolumbites fauna. Providence Range, southeastern California; (5) Humboldt Range, Nevada; (6) Toad- 
Grayling Formation, northeastern British Columbia; (7) Upper Scythian of Ellesmere Island and Axel Heiberg Island; (8) 

Spitsbergen; (9) Olenek-Lena River Basin, Siberia; (10) Okhotsk-Kolyma Land, Siberia; (11) Primorye Region around Vlod- 
ivostok; (12) Osawa Formation near Sendai, Japan; (13) south Otago, South Island, New Zealand; (14) Prohungarites fauna, 
Nifoekoko, Timor; (15) Subcolumbites fauna, Kwangsi, China; (16) Probongarifes fauna, Kashmir, Himalayas; (17) Narmio 
Member, Mianwali Formation, Salt Range and Surghar Range, West Pakistan; (18) Subcolumbites fauna, Kotal-e-Tera, Afghani- 
stan; (19) Tyur-Upa Suite, Mangyshlak Peninsula, Caspian region; (20) Subcolumbites fauna of Chios; (21) Subcolumbites 
fauna of Albania; (22) Tirolifes fauna of Campil Member of Werfen Formation. 



uiikno\\^n, though part or all of them may 
be ill the collection obtained by the British 
Museum (Natural History) in 1922, by 
purchase. All of the e^xisting specimens 
from Albania in these two institutions have 
been thoroughly studied and are discussed 
in the systematic part of this paper. 
Arthaber’s illustrations of his species are 
highly retouched photographs and in many 
cases quite misleading. Likewise, many of 
his suture drawings were not as successful 
as one would like. Unrctouched photo- 
graphs of the primary types and new draw- 
ings of many sutures are presented in the 
systematic chapter. 

My own studies of this fauna lead me to 
conclude that it consists of 32 species, 
placed in 27 genera, A summary list of 
the species recognized is given on Table 
18. I was unable to evaluate four of Artha- 



ber’s species: Lecauites fishtae, Lccanitcs 
uiazi, Mcekoccras skodrense, Aspiditcs mar- 
giualis. I consider these as unrecognizable 
species, and thus they are not treated in 
the taxXonomic summary of the fauna. 

Chios 

The largest and most di\ erse of any late 
Scythian ammonite fauna is that from the 
island of Chios collected by Dr. C. Renz 
and associates. The collection consists of 
nearly 2,000 specimens and is deposited 
in the Natural History Museum, Basel. The 
ammonites come from hard, red, siliceous 
limestone; there are no other Scythian 
faunas known from Chios. The fauna is 
almost identical to that from Kcira, Albania, 
which likewise occurs in a hard, red, 
siliceous limestone. Renz and Renz ( 1947, 
1948) recognized 116 species, subspecies, 
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Table 18. Summary list of species reco(;ntzed l\ this report prom the Subcolumuites f'auxas 

OF Albania and Chios, 



Alba- 

nia 


Chios 




Alba- 

nia 


Chios 


Pseudosageceras uodtilohatum Noetb’n^ 




X 


Preukites timoreusis Spath 




X 


Pseudosogcccras driucuse Artbaber 


X 


X 


Preukites hcleuae Renz and Renz 




X 


Pseudosageceras alhauiciou (Artbaber) 


X 


X 


Protropites hihui Artbaber 


X 




Pseudosageceras paseptayi Renz and Renz 




X 


Chioeeras mitzopouloi Renz and Renz 




X 


Cordillerites a)igulatus Jlyatt and Smith 


X 


X 


Chioceras uodostou Renz and Renz 




X 


Dieueroeeras mediterrauea (Artliaber) 


X 


X 


Ariam’tcs ruu.saeehi Artbaber 


X 




Dieueroceras skutareusis (Artliaber) 


X 


X 


Meropella plejatiae Renz and Renz 




X 


Suheishuuites euveris (Artbaber) 


X 




Epieeltifes genti Artbaber 


X 


X 


llemilceauites discus (Artbaber) 


X 


X 


Metalled eustroemia kastriotae (Artbaber) 


X 


X 


Prefloriauites suliotieus (Artbaber) 


X 


X 


Beatites herthae Arthaber 


X 




Prefloriauites garhitois (Renz and Renz) 




X 


Daguoeeras uopesauuui Artbaber 


X 




Proptyeli it aides deeipieus Spatb 


X 


X 


Daguoeeras zap])aueuse Artbaber 


X 




Proptyehitoides trigoualis (Artbaber) 


X 


X 


Mctadaguoceras terhuuicum (Artbaber) 


X 


X 


Proearuites kokeui (Artbaber) 


X 


X 


Alhauites triadieus (Artbaber) 


X 


X 


Aruautoeeltites mediferraueus (Artbaber) 


X 


X 


Sihirites reuzi n. sp. 




X 


Pros})hiugites ali Artbaber 


X 




Tirolites idriauus (Haner) 


X 




Zenoites heloiac Renz and Renz 




X 


Diuarites dahuatiuus (Haner) 




X 


Zeuoites vouderselouitti 






Dinarites liatsikasi Renz and Renz 




X 


(Renz and Renz) 

Iseulitoides originis (Artbaber) 


X 


X 

X 


Ilelleuites ]u-aematurus (Artbaber) 


X 


X 


Chiotites glohtdaris Renz and Renz 




X 


Ilelleuites radiatus Renz and Renz 




X 


Tuuglauitcs alexi n. sp. 


X 


X 


Beyriehites laurae Renz and Renz 




X 


Suheoho)d?ites perriuisuuthi ( Artbaber) 


X 


X 


Eogyuoiites artliaheri (Diener) 


X 




Suheoluud)ites dusuiaui (Artbaber) 


X 


X 


Eophyllites dieneri (Artliaber) 


X 


X 


Viekolderites suudaicus (Welter) 




X 


Palaeophyllites steiumauui Welter 




X 


Preukites malsorensis (Artbaber) 


X 


X 


Eeiophyllites variahilis Spatb 


X 


X 



and \arietics placed in 38 genera and snl)- 
genera; a list of these taxa is as follows: 

Cohonhilcs curopacus Arthaber 
Cohonhiics pcrri)iismilhi Aitbaber 
CoJumhites euwpaeusperrhiismithi Renz and Renz 
Cohouhites uiirditcusis Artliaber 
Coho)ihiics dianor Renz and Renz 
Cohouhites dianac \ar. Renz and Renz 
Coho)d)iies parisiauus Il>att and Sinitli 
Cohouhites speucei Sniitb \ar. ehiotiea Rt iiz and 
Renz 

Cohmd)ites ex aff. plicotuli Sniitb 
Cohiudntes malayainis C. Renz 
Cohouhites uioJayauus \ar. C. Renz 
Cohouhites uiaJayauus C. Rcaiz \ar. (‘vassu Renz 
and R(*nz 

Cohou])it('s huhidume Renz and Renz 
Cohoul)ites m'ueeoamerieuuus Renz and Renz 
Cohouhites Jevautiuus Renz and Renz 
Co!uud)it(’s aithoJiae Renz and Rmiz 
Co]uud)ites helleuieus Itenz and Renz 
Preukites U}(dsoreusis Artlialu'r \'ar, Rimiz and Ibaiz 
Preukites sioidaieus Welter 
Preiikites hcleuae Renz and Renz 
ef. Styrit(’s IiJ(omeusis Diener 



Iseultites oriiJ,i}iis Aitbaber 
Iseuftites p^lohulus Renz and lU'nz 
Isetdtifes filohuhis war. Renz and Renz 
Iseultites (OitifiJohuhis Renz and Renz 
Iseultites autiglohuhis var. Renz and Renz 
iseultites glohulusorigiuis Renz and Renz 
Iseultites glohidusautiglohulus Renz and Renz 
Auasihirites aff. augtdoso (\\^aajj;en) 

Chioeeras mitzopouloi Renz and Renz 
Chioceras mitzopouloi \ar. meridioiudis Renz and 
Renz 

Chioceras uodostou Renz and Ifenz 
Prosphiugites ex aff. ezekauoicskii Mojsiso\ies 
Prosphiugites ro)iderselo)iitti Renz and Riaiz 
Pros))hiugites {Chiotiti’sj glohularis Renz and Renz 
Pros))liiugites (Chiotites) superglohosus Renz and 
Renz 

Pros))hi)igites (ZA’uoites) heleuae Renz and Renz 
Prosphiugites (Z(Uioites) heleuae \ar. uiaradovuuc)\- 
sis Renz and Renz 
Celtites keirnisis Aitbaber 
Kpieeltites gnitii Aitbaber 
llelleuites pranuaturus (Artlialxa ) 

Ilelleuites praematunis \ar. aegaeiea Renz anti 
Renz 

Ilelleuites trikkaliuoi Renz and Renz 
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llcllcnitcs trikkalinoi \ar. Renz and Renz 
llcUcnitcs trikkalinoi var. gracca Renz and Renz 
llellenites (Pallasitcs) radiatus Renz and Renz 
[ llellenites (Fallasites) striatns Renz and Renz 
t llellenites (Pallasites) striatns var. densieostata 
Renz and Renz 

i Dinarites nudiis Mojsisovics 
Dinarites evolntior Kittl 
Dinarites liatsikasi Reiiz and Renz 
Stacheites dionysi Renz and Renz 
Stacheites dionysi var. Renz and Renz 
Dagnoeeras terbunicnm Arthaber 
■ Dagnoeeras nopesaniun var. involuta Renz and 

Renz 

Meekoceras cf. gracilifatis White 
Inyoites garbinns Renz and Renz 
Ophiceras cf. demissinn Oppel 
Flemingites pseudorusselli Renz and Renz 
Leeanites skntarensis Arthaber 
Leeanites diseiis Arthaber 
( Xenodisens sulioticus Arthaber 
i Koiiinckites bernoulii Renz and Renz 

Koninckites beruoullii var. Renz and Renz 
Koninckites tiniorensis Retiz and Renz 
Beyriehites praeniatunis Renz and Renz 
Beyriehites laurae Renz and Renz 
I Proptyehites mohaniedis (Arthaber) var. a])planata 
Renz and Renz 

Proptyehites ktenasi Renz and Renz 
Proptyehites arthaberi Welter 
Proptyehites balcanicns Renz and Renz 
Proptyehites mistardisi Renz and Renz 
Proptyehites lawreneianus (de Koniiick) inut. 

postindica Renz and Renz 
Proptyehites buxtorfi Renz and Renz 
cf. Xannites hindostanus Diener 
cf. Nannites niedius Krafft and Diener 
Paranannites aspenensis Hyatt and Smith var. 

europaea Renz and Renz 
Paranannites mediterraneus Arthaber 
Paranannites mediterraneus var. media Renz and 
Renz 

Paranannites chionensis Renz and Renz 
Paranannites eompressns Renz and Renz 
Monophyllites (Leiophyllites) praeconfiicii Renz 
and Renz 

Monophyllites (Leiophyllites) georgalasi Renz and 
Renz 

Monophyllites (Leiophyllites) rosae Renz and 
Renz 

Monophyllites (Leiophyllites) dieneri Arthaber 
var. involuta Renz and Renz 
Monophyllites (Leiophyllites) palueotriadieus Renz 
and Renz 

Monophyllites (Leiophyllites) aff. pitamaha Diener 
Monophyllites (Sehizophyllites) betilloni Renz and 
Renz 

Monophyllites (Sehizophyllites) betilloni var. 
evoluta Renz and Renz 



Monophyllites (?Sehizophyllifes) psendohara Renz 
and Renz 

Monophyllites (Palaeophyllifes) thalmanni Renz 
and Renz 

Mono}ihyllites (Palaeophyllites) prackieperti Renz 
and Renz 

Proearnites kokeni Arthaber 
Proearnites kokeni var. Renz and Renz 
Proearnites kokeni var. evoluta Renz and Renz 
Proearnites kokeni var. panteleimonensis Renz and 
Renz 

Proearnites skanderbegis Arthaber 
llcdenstroemia pityaussae Renz and Renz 
Pronorites triad icus Arthaber var. Renz and Renz 
Pronorites arbanus Arthaber 

Pronorites arbanus Arthaber var. Renz and Renz 
Pronorites arbanus Arthaber var. mediterranea 
Renz and Renz 

Pronorites orientalis Renz and Renz 
Pronorites cf. os}uanicus Arthaber 
Pronorites sehaubi Renz and Renz 
Pronorites sehaubi var. kephalovu7icusis Renz and 
Renz 

Pronorites reieheli Renz and Renz 
cf. Cord ille rites angulatus Hyatt and Smith 
Psendosageeeras cf. clavisellatum Diener 
Pseudosageeeras intennontannni Ilyatt and Smith 
Psendosageeeras drinense Arthaber 
Pseudosageeeras drinense var. inccntrolata Renz 
and Renz 

Pseudosageeeras (Metasageceras) pasquayi Renz 
and Renz 

Sageceras albanicum Arthaber var. Renz and Renz 
Arianites (Meropella) jileianae Renz and Renz 
cf. Paragoceras dukagini Arthaber 

My own study of the Renz collection in 
the Natural History Museum, Basel, leads 
me to conclude that the fauna consists of 
41 species placed in 27 genera, A summary 
of my taxonomic conclusion is given on 
Table 18. The illustrations of this fauna in 
the Renz and Renz ( 1948 ) monograph are 
excellent and thus need not be reproduced 
here. 

The Subcolumhites faunas of Chios and 
Albania contain a few specimens that are 
“nonnal" Anisian species. In the Chios 
fauna there is Beyriehites laurae, recognized 
on the basis of three specimens, and in the 
Albanian fauna there is Eogymnites artha- 
beri. The preservation in red limestone and 
the distribution of the fossils in lenticular 
'pockets,” at least as far as the Chios fauna 
is concerned, does raise a question of pos- 
sible mixing. Renz and Renz (1948:61) 
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recognized the unusual aspect of Beyrichifes 
in their Chios fauna hut came to the con- 
clusion tliat tlie faunas were not mixed. 
The fact tliat Beyrichites is represented by 
only three specimens tends to support their 
thesis. On the basis of the data available 
I have elected to accept Beyrichifes as a 
valid member of the late Scythian am- 
monoid faunas. 

Werfen Formation 

The ammonite fauna of the Werfen For- 
mation of the Alps and associated regions, 
characterized by the great abundance of 
Tirolites, has been an enigma among 
Scythian faunas. It is a unicpie fauna quite 
unlike that of any other of the Scythian. 
This uniqueness is the cause of an array 
of conflicting opinions as to its age. A re- 
view of the conclusions on the age of this 
fauna by such pioneer students as Moj- 
sisovies, Waagen, Diener, etc. cannot ser\ e 
any useful puq^osc here. It was J. P. Smith 
(1932) who provided the basis for the 
prevalent current interpretation of the age 
relations of the Tirolites fauna. Within the 
Thaynes Fonnation cropping out in Paris 
Canyon, southeast Idaho, Smith encoun- 
tered a poorly preserved fauna 225 feet 
above the Meekoceras fauna and 30 feet 
below his Columhites fauna. Within this 
fauna, Smith (1932:11) recognized four 
species of ammonites: Dahnatites at- 

tenuatus, Tirolites harti, T. knifihti, and 
T. peali. On the age and correlation of tliis 
small fauna Smith (1932:10) concluded: 
^'Tirolites constitutes the most abundant 
and characteristic element of the fauna, 
with species closely allied with those of 
the Campil beds of the Tyrol, giving a 
definite* correlation and marking the* first 
app(*arance of Mediterranean types in the 
American Lowc'r Triassic.’’ Smith thus rec- 
ognizc'd a Tirolites Zone stratigraphically 
between his Meekoceras Zone b(4ow and 
the CohwiI)ifes Zone above. This scheme 
was also adopted by Spath ( 1934:27), and 
in the Treatise* ( Kumme l iu Arkell, et ah, 
1957). The age rc'latiems of the so-callcel 



Tirolites fauna thus hinged on the strati- 
graphic position of a small lot of poorly 
preserved ammonites from a single locality 
and horizon in southeastern Idaho. Need- 
less to say, this was a most unsatisfactory 
situation. 

The diseo\^ery and study of a number of 
new upper Scythian faunas in the past 
couple of decades has contributed many 
new faunal and stratigrapliie data that war- 
rant a new evaluation of the Werfen fauna. 
The most comprehensive previous analysis 
of the Werfen fauna was that by Kittl 
(1903) who recognized 59 species, listed 
below. 

Diuarites lacvis Tomniasi 
Dinarites mtichiamis (Hauer) 

Dhiavites cvolutior Kittl 
Diiiorifcs hiangulatus Kittl 
Dinarites undns Kittl 
Dinarites dahnatinus (Hauer) 

Dinarites imdticosiatus Kittl 
Dinarites tiroUtoides Kittl 
Dinarites ?anf'nlatus Kittl 

Diuarites {llerce^ovifes) mohamedanus Mojsiso\ics 
Dinarites (Uercetiovites) dioch'iiani Kittl 
Dinarites (Lieeaites) cirenniplieatus Mojsisovics 
Dinarites (Lieeaites) eonneetens Mojsisovics 
Dinarites (Lieeaites) lieeantis (Hauer) 

Diiiarites (Lieeaites) pro^ressns K\U\ 

Staeheites prionoides Kittl 
Ceratites (Faraceratites) prior Kittl 
Tirolites (Uololohns) nionoptychns Kittl 
Tirolites earnioliens Mojsisovics 
Tirolites serratelohatus Kittl 
Tirolites idriatins (Hauer) 

Tirolites lu^erojdiatius Kittl 
Tirolites nierenrii Mojsisovics 
Tirolites paneispinatns Kittl 
Tirolites seniinudns Moisiso\ics 
Tirolites disians Kittl 
Tirolites (pienstedti Mojsisovics 
Tirolites rohnstns Kittl 
Tirolites dimidiatus Kittl 
Tirolites staehei Kittl 
Tirolites dinarns Mojsiso\ics 
Tirolites Injhridns Kittl 
Tirolites a)ipnstns Kittl 
Tirolites sid)illijriens Kittl 
Tirolites ilhjriens Mojsisovics 
Tirolites reptdsns Kittl 
Tirolites rotiforniis Kittl 
Tirol it(\s reetan<inlaris \ I ojsisoxic's 
Virolites undidatns Kittl 
Tirolites anpnstilohatns Kittl 
Tirolites eassianus (OiuMistedt) 

Tirolites spinosits Mojsisovics 
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Tiroliics haucri Mojsisovics 
Tirolitcs mnltispinatus Kittl 
Tiwlites percostatus Kittl 
Tirolitcs tiirp,i(lus Mojsisovics 
Tirolitcs dancini i\Iojsiso\ ics 
Tirolitcs spinosior Kittl 
Tirolitcs smiriagini (Auerbach) 

Tirolitcs kcnicri Kittl 
Tirolitcs toulai Kittl 
Tirolitcs (Svilajitcs) ciu*^idatns Kittl 
Tirolitcs (Svilojitcs) ticizci Kittl 
Tirolitcs {Bittncritcs) imdici Kittl 
Tirolitcs {Bittncritcs) hittncri Kittl 
Tirolitcs (Bittncritcs) ?tcUcri Kittl 
Kyinatitcs svilajanus Kittl 
Mcckoccras caprilcnsc Mojsisovics 
Dcdniatitcs morlaccns Kittl 

I have liad the opportunity of examining 
the very large collections of Werfen am- 
monites that constituted the basis for Kittl’s 
monograph. All of KittLs taxa are treated 
in the systematic portion of this report. 
My own analysis of this fauna leads me to 
believe it consists of only 13 species in- 
cluded in 9 genera. A summary list of these 
species is as follows: 

Dahnatites morlaccns Kittl 
Stacheites prionoidcs Kittl 
Dinarites dalniatinns (Ilaiicr) 

Dinarites carnioliciis (Mojsisovics) 

Diaplococcras liccannm (Hauer) 

Diaplococcras conncctcns ( Mojsiso\ ics) 
Pscndokijmatiics svilajanus (Kittl) 

Fsendodinarites nioliamcdanns ( Mojsisovics ) 
Bittncritcs hittncri Kittl 
Uololobns monoptijchus (Kittl) 

Tirolitcs idrianns (Hauer) 

Tirolitcs cassianns (Queustedt) 

Tiroliics cingtdatus Kittl 

The species of Tiroliics completely domi- 
nate the fauna, being represented by several 
hundred specimens. Dinarites is also repre- 
sented by many specimens but still con- 
I sidcrably less than specimens of Tirolitcs. 
The other species are represented by very 
few specimens. Stacheites })rionoidcs, Pscii- 
dokijmatiics svilajanus Kittl, and Ilololobm 
monoptijchus are represented only by a 
, single specimen each. Diaplococcras lic- 
canum is represented by 2 specimens, Biti- 
* ncrites hittncri by 5 specimens, Pseudo- 
dinarites mohamedanus by 6 specimens, 
Dahnatites morlaccns by 10 specimens, and 
Diaplococcras conncctcns by 11 specimens. 



Species of Tirolitcs and Dinarites include 
approximately 95 percent of all the speci- 
mens in this collection. 

Recently, Ganev (1966) has described 
a small fauna from the Campil beds of 
Bulgaria, recognizing the following species: 

Lanccolitcs discoidalis Ganev 
Balkanitcs tabulatns Ganev 
Tirolitcs bisj)inatus Gane\’ 

Dinarites muchianus (Hauer) 

Dinarites progressus Kittl 

Through the courtesy of Dr. Ganev, I 
have photographs and plaster casts of the 
specimens illustrated in his paper. This is 
the first record of Lanccolitcs outside of 
North America where the type species of 
the genus is a prominent member of the 
Mcckoccras fauna. Balkanitcs is a new 
genus known only from Bulgaria. The 
specimens assigned to Tirolitcs hispinatiis 
1 believe to be Tirolitcs cassianus; those 
assigned to Dinarites progrc.ssus belong in 
Diaplococcras conncctcns; and those as- 
signed to Dinarites muchianus belong in 
Dinarites dalmatinus. It appears from 
Ganev’s (1966) paper that he had only 10 
specimens in his fauna. 

As stated above, the age assignment of 
the Werfen fauna arrived at by Smith rests 
almost entirely on the position of the 
Tirolitcs fauna in the Thaynes Formation 
exposed in Paris Ganyon, southeast Idaho. 
An evaluation of all genera and species in 
the Werfen fauna suggests a quite different 
age assignment. The Werfen fauna in- 
cludes only 11 genera of ammonoids, but 
6 of these {Diajdococcras, Hololohus, Bitt- 
nerites, P.scudodina rites, Balkanitcs, and 
Pseudokijmatitcs) are endemic to the 
Werfen Formation. The species of these 
endemic genera are represented by only 
27 specimens. The morphological charac- 
teristics of these genera are not of any 
particular help in establishing an age for 
the fauna. Dahnatites is represented in 
the Tirolitcs fauna of southeast Idaho (D. 
attenuatus) and in the overlying Columbites 
fauna (D. kittli n. sp.). Smith (1932:81) 
described Dahnatites richardsi from the 
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Mcckoccras fauna of southeast Idaho. 
Tlu \se are the only species of tins genus 
recorded to date. I agree with Spath ( 1951: 
20) that Dcihnatitcs ropini Diener (1907: 
93, pi. 9, figs. 5, 6) of Anisian age is 
generieally distinct from the Scythian 
species mentioned above. Lanceohtes was 
pre\'iously known only from two species in 
the Mcckoccms limestone of western United 
States. The genus Stacheites is now known 
from four additional localities. Astakhova 
( 1960b) records Stacheites prionoides from 
the uppermost of her faunal horizons in the 
Scythian formations on the Mangyshlak 
Peninsula. In fact, she named her upper- 
most zone the Stacheites Zone but did not 
descTibe or illustrate her specimens. Kum- 
mel (1966) recorded a poorly preserved 
specimen as Stacheites sp. indet. from the 
uppermost fossiliferous horizon of the 
Scythian strata in the Surghar Range of 
West Pakistan in a rock unit also containing 
Prohuugarites sp., Procarnites kokeui, 
Dagnoceras cf. zappanense. In the syste- 
matic portion of this report Stacheites 
floiceri n. sp. is described from the Tobin 
Formation of Nevada where it is associated 
with Siibeolumhites, IlemilecMnites, Isculi- 
toides, etc. An indeterminate species of 
Stacheites from the Prohiingarifcs fauna of 
th(' upper Thaynes Formation of southeast 
Idaho is descril)ed in the systematic portion 
of this paper. These four additional records 
of Stacheites are clearly from horizons 
assignable to the late Scythian Pvohuugar- 
ites Zone. 

Species of Dina rites are the second most 
abundant form rei:)resented in the Werfen 
fauna. I'ortunately, species of this genus 
are now known from the Siil)coIiimhites 
fauna of Chios and from the Scythian For- 
mation of the Mangyshlak Pcaiinsula. The 
Chios specimens that Renz and Renz 
(1948) assigned to Dinarites undus Moj- 
sisovics and Dinarites evolutior Kittl are 
here considered more properly assigned to 
Dinarites dalmatinus. A third dinaritid in 
the Chios fauna, Dinarites liatsikasi Renz 
and Renz, is uni(|ue because of its close 



similarity to Dinarites undatus Astakliova 
from the Mangyshlak Peninsula. Dinarites 
undatus is recorded from the Tirolitcs Zone 
of Astakho\a, lying above beds containing 
Procarnites kokeni and Prohuugarites cari- 
natus and beneath horizons containing 
species of Alhanites, Olenekitcs, Epiceltites, 
etc. 

Finally, there is the genus Tirolites, the 
dominant element in the Werfen fauna 
and the genus Smith (1932) relied upon, 
almost entirely, in correlation of his Tiro- 
lites Zone. In eoncluding that TiroUtes had 
a \ery narro\\^ stratigraphic range, Smith 
(1932) ignored the species that Krafft and 
Diener (1909) described from the Hcden- 
strocmia fauna of the Himalayas (T. in- 
jucundus), the specimens described by 
Arthaber (1911) from the Sul)cohimbites 
fauna of Albania, or his own record (Smith, 
1932) of a species of TiroUtes from his 
Cohimbites fauna. In addition, Popov 
(1961) has described tirolitids from late 
Sevthian strata in northern Siberia, and 
Sill )crling [in Hose and Repeiming, 1959) 
records tirolitids from a late Scythian 
horizon in western Utah. The genus 
TiroUtes is the dominant element only in 
the Werfen Formation fauna; in all other 
recorded oeciirrences the genus is repre- 
sented by relatixely few specimens. The 
age span of the genus now clearly encom- 
passes all of the upper half of the Sc\ thian. 

In summary, the ^Verfen P'ormation 
fauna contains 11 genera, 6 of which are 
endemic. One genus (DaUnatites) is known 
from the M eekoeeras and Cohimbites 
faunas, another (Lauceolitcs) is known 
from the M eekoeeras fauna. Two genera 
(Stacheites and Dinarites) are known from 
outside of the Mediterranc'an region by 
species from late Sexthian faunas of Pro- 
hungarites Zone age. It thus appears to be 
unsound to rel\’ on TiroUtes to establish 
the age of the Werfen fauna; for this, much 
greater reliancc‘ can b(^ put on Stacheites 
and Dinarites. This leads to the conclusion 
that th(‘ Werfen fauna is of lat(' Scythian, 
Prohuugarites Zou(' agc\ 
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Mangyshlak Peninsula 

The presence of Scythian fonnations on 
the Mangyshlak Peninsula has been known 
for the better part of this century. In 
spite of several investigations of these strata 
there prevails considerable controversy 
over the stratigraphy and correlation of 
most of the units. M. V. Bajarunas (1936) 
was the first to present a stratigraphic 
secpience with a list of the ammonites pres- 
ent, which unfortunately included many 
Domiua mida. According to Bajarunas, the 
lowest 15 m of the Triassic section consist 
of limestones and marls which contain 
Doricranites bogdoamis v. Buch, D. rossicus 
Mojsisovics, D. aentns Mojsisovics, and 
Siibdoricrauitcs discoides (uomina ntida 
for both genus and species). It is of interest 
to note Bajarunas s comment that this fauna 
was characterized by numerous individuals 
Init few species. Al)ove this lower fossilif- 
erous unit are 100 m of unfossiliferous 
siliceous shales. These are followed by 
200 m of marly shales with seams of marly 
limestone and calcareous marly concretions, 
rich in ammonites. This series of strata is 
divisible into four units; the lowest part, 
of 23 m, contains Ophicems cf. demissum, 
Xenodiscus sp., Pseiidosagcceras multi- 
lobafum Noetling, Ncotoceras niokriuskii 
Bajarunas (both genus and species nomina 
nuda). The next 30 m are chiefly charac- 
terized by Pscudosageccms uudiilobainm 
Noetling, Procohimbites karaiauciki Bajar- 
unas (both genus and species nomina nuda), 
Procaniites andnisovi Bajarunas ( nomina 
nuda), ThermaUtes n. sp. and other species. 
The third division, of 80 m, contains Co- 
himbites cf. pahsiauus Hyatt and Smith, 
C. asiafiens Bajarunas (nomina }iuda), C. 
dohuipensis Bajarunas (nomina nuda), C. 
adai Bajarunas (nomina nuda), C. ligatU 
formis Bajarunas (nomina nuda), C. tunn- 
pensis Bajarunas (nomina nuda), C. gracilis 
Bajamnas (nomina nuda), Tirolites n. sp. 
and others (unnamed). The uppermost 
division, of 65 m, is characterized by several 
forms of Tirolites and Dinarites, 

On the basis of this faunal sequence. 



Bajarunas (1936) came to the conclusion 
that since Doricranites lay below beds con- 
taining Psendosagcceras and Ophiceras, the 
Doricranites strata must be correlative with 
the Otoccras beds of the Himalayas, that 
is, at the base of the Scythian. However, 
the lack of any detailed discussion of these 
faunas or any illustrations, plus the large 
number of nomina nuda, are severe handi- 
caps in formulating any judgment on the 
basis of Bajarunas' conclusions. 

Kiparisova ( 1947 ) briefly discussed the 
Mangyshlak section and described some of 
the ammonites, making specific note of the 
fact that detailed stratigraphic data were 
lacking for much of the material available 
to her. However, she did describe from the 
upper unit (the 80 m unit below the upper- 
most division of 65 m with Tirolites and 
Dinarites) of Bajarunas' section Cohnnbites 
dolnapaensis Kiparisova (-C. dolnapaen- 
sis Bajarunas MS), Kashmirites subdimor- 
phus Kiparisova, Anasibirites gracilis Ki- 
parisova ( = Columbites gracilis Bajarunas 
MS), and Tirolites rossicus Kiparisova. 

In the volume on the stratigraphy of the 
USSR, Kiparisova (1958a) contributed 
some additional data on the Mangyshlak 
sequence and the faunal associations. She 
states that the sequence begins with up to 
250 m of calcareous shales of which the 
lower 10 m consist of sandy shale and coarse 
sandstone with lenses of conglomerate. 
Above the lower sandy bed, the shales con- 
tain beds of limestone with abundant am- 
monoids (Doricranites bogdoamis v. Buch, 
Tirolites cassianus Quenstedt, Procaniites 
andnisovi Kiparisova, Psendosagcceras mul- 
tilobatuni Noetling, etc.) and pelecypods. 
Above this are up to 400 m of argillaceous 
and sandy shales with interbedded lime- 
stone and sandstone. The limestones con- 
tain ammonoids (Columbites cf. parisi- 
anus Hyatt and Smith, Tirolites cassianus 
Quenstedt, Procaniites andnisovi Kipari- 
sova, Anasibirites gracilis Kiparisova, and 
others) plus pelecypods, gastropods, and 
brachiopods. Kiparisova placed these hori- 
zons in the upper half of the Scythian. 
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TaHLE 19. S TRATIGRAI^HV AND KAUNAS OF SCYTIllAX STRATA ON THE MaN(;YS11LAK FeNTNSUEA AFTER 

Astakhova (1960 a, b; 1964). The species i^iarked with an asterisk were oney i.isted ry Asta- 
khova; THEY were neither DESCRIBED NOR ILLUSTIU\TED. 
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Tivolitcs 

Zone 



Psc 1 1 dosa gccc ra s 
Zone 



Doricninitcs 

Zone 



Lciophyllitcs radians Astakhova 
Nauuitcs hajanniasi Astakhova 
'^Parauanuites aspcncnsis Hyatt and Smith 
^'Siachcitcs prionoidcs Kittl 

Alhanitcs danispancnsis Astakhova 
Anasil)iritcs sid^m’ucilis Astakhova 
Anasihiritcs p,racilis Kiparisova 
*Olcnekites tiinirpcnsis Astakhova 
Olcnckites mau^ijshlakcnsis Astakhova 
Procolmnbitcs karataiicikns Astakliova 
Colli mbites const rictilis Astakhova 
''Coliimbites parisianus Hyatt and Smith 
Cohnnbitcs dolnapacnsis Kiparisova 

Dinariics itndatns Astakhova 
Kash mirites sttbd imori ih ns K ipa r isov^a 
Kashniiritcs coutortus Astakliova 
Tirolitcs impolitns Astakliova 
Tirolitcs clep,aus Astakliova 
*Tirolitcs siniriamni (Auerbach) 

"^'Tirolitcs cassianns (Qneiistedt) 

"^’Tirolitcs spinosns Mojsisovies 
"Tirolitcs rossicns Kiparisova 

Procarnitcs andrnsoci Kiparisova 
*Pscndosafj,cccras mnltilobatnm Xoetliiig 

Doricranitcs tnninlosns Astakhova 
Doricranitcs lanccolatns Astakhova 
'^Doricranitcs varccostatus Astakhov a 
'^Doricranitcs discus Astakhova 
Doricranitcs scharictis Astakliova 
"Doricranitcs ovatns Astakhova 
Doricranitcs rossicns ( Mojsisovies) 
Doricranitcs l)op,doanns (v. Bueh) 
Dorid'anitcs acntns (Mojsisovies) 
Snbdoricranit cs c I isci > ides Astakhova 
Snbdoricranitcs orbicnlatns Astakhova 
Kiparisoi ites carinatns Astakhov a 



Related to Bajt ininas’ iiiterpndation ot 
the ag(‘ of tlu‘ Dorirranites beds was tbe 
(‘oncliisioii tliat tlie PtTmiaii-Triassie forma- 
tions on tli(' Mangyslilak Peninsula were 
gradational. In both tlu'se eonclnsions, 
Bajanmas reeeivT'd support from Slievyrcw 
and Sbl(v.ing(‘r (1960). Th(\s(‘ antliors state* 
that throngbont the entire extent ol the 
Kara-Tail Itange* th(*r(^ art' no signs, (*\en 
the most indirect, of an interruption in 
s(*dimentation or of a basal conglomerate. 
They likt'wise are emphatic* that the* lowc*i 



hori/on with tlu* Doiiciaiiiics fauna doccs 
not contain Tirolitcs, as had been claimed 
b\' some authors. The short paper b\’ 
SlK‘vyr(*v and Shlezinger (1960) suffers 
from the sanu' \ agiu^ and incomplete data 
that characterized the contributions of 
Bajanmas (1936) and Kiparisova (1947, 
l95Sa). 

l"or the first comprehensive discussion of 
tlu* stratigra])hy and faunas of the Scythian 
formations on the* Mangvshlak Pcminsula 
w’(* ai'(‘ ind(*bt(*d to Astakhova ( 1960a, b, 
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Table 20. Summary List of Species Recoc;- 
NizED LX This Report from Each of the Zones 
Established by Astakhova ( 1960 a, b) ix the 
S cumiAX of the Mangyshlak Peninsula. 



Stacheites Zone 


Leio}ilujUites rad ia i is 
Arnautoceltitcs bajorunasi 


Colinnbites Zone 


Albanites triad icus 
Epiceltites sitbgracilis 
Glen ek ites rnai igysl i la k e i is is 
Procolumbites karataueikus 
Pseudoceltites dolnapaensis 


Tirolites Zone 


Dinarites iiudatus 
Eukashwirites 
siibdiinorphus 
Eiikashni i rites contort us 
Tirolites rossiciis 
Tirolites impolitus 


Pse 1 1 dosageceras Zone 


Procar nit es kokeni 


Dorikraiiites Zone 


Prohuugarites carinatus 
Dorikran ites bogd oaniis 
Dovikranites aciitiis 



I 1964). This author considered the Scythian 
' strata, which she named the Tyur-Upa 
Suite, to be transgressive on the underlying 
' Permian (Dolnapa Suite) formations. The 
basal 6-10 m of strata arc stated to contain 
I lenticular beds of conglomerate which in- 
^ elude pebbles of the underlying red Per- 
mian Dolnapa Suite. Astakhova recognized 
a sequence of three lithologic members and 
five faunal zones within her Tyur-Upa 
, Suite. These data are summarized on Table 
19. The Doricranifes Zone was correlated 
with the ''^Mcckoceras^ beds of the Hima- 
layas, the Primorye Region, and Timor. 
The Pseuclosageceras Zone was correlated 
w ith the Uedenstroemia beds of the Hima- 
i layas, the Flcmingifes beds of Timor, the 
j Flemingites beds of the Primoiye Region, 

I and the Pseiidosa^eceras beds of the w est- 
ern United States. The Tiwiites Zone was 
I correlated with the Tirolites Zone of the 
I eastern Alps and of southeast Idaho. The 
I Cohimbites Zone w^as correlated with the 
Suheohnnhifes fauna of the Primorye Re- 
gion, the Oleiwkites fauna of northern 



Siberia, and the Colinnbites fauna of south- 
east Idaho. The Sfacbeites Zone was cor- 
related with the Proliungarites Zone of 
Spath (1934). 

Astakhova thus concluded that her Tyur- 
Upa Suite included all of the Scythian ex- 
cept for the low^est zone (Otoceras), Care- 
ful analysis of the described and illustrated 
species leads me to a quite different con- 
clusion: that all of the Mangyshlak faunas 
belong to a single zone, that of Pwhiin- 
g^arites. In the systematic portion of this 
paper each of the species from the Tyur- 
Upa Suite is discussed. A summary of the 
species that I recognize in each of Astak- 
hova’s zones is listed on Table 20. 

Afghanistan 

Excellent exposures of Lowtt Triassic 
Scythian strata occur at Kotal-e-Tera, 90 
kilometers southeast of Kabul. A w^ell pre- 
seiwed and diverse Owenites fauna has been 
described from this locality by Kummel 
and Erben (1968). A unique feature of 
this Owenites fauna is its complete mixing 
with a typical A}iasibirifes fauna. The beds 
containing the Owenites fauna arc 75 feet 
thick and are overlain by 14 feet of strata 
that have* yielded a poorly preserved Sub- 
cohnnhites fauna. Kummel (1968) has 
recorded the following species from these 
beds: 

V scud osagee eras multilohaium Koetling 
Siil?vishmiitcs sp. indet. 

Suhvishmiitcs cf. enveris Arthaber 
Xcnoccltites sp. indet. 

Procaniitcs kokeni (Arthaber) 
hculiioidcs cf. originis (Arthaber) 

Subcolumhites pevrinismithi (Arthaber) 
Vickohicrites cf. suudaicus (Welter) 

McropcUa cf. plcjauae Renz and Renz 
Alhanites triadiens (Arthaber) 

Kctjscrliugifcs sp. indet. 

Lciophyllites sp. indet. 

These strata are o\ erlain by black mud- 
stones containing an Anisian fauna. 

Salt Range, West Pakistan 

The Ceratite beds of the Salt Range, 
West Pakistan, occupy an important place 
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in the development of Lower Triassic 
(Scytliian) chronology. The geology of 
the Salt Range and Trans-Indus ranges was 
first monographed hy Wynne (1878, 1880), 
and the ammonites monographed by Waa- 
gen (1895). In establishing a standard 
chronologic scheme for Triassic marine 
facies, Mojsisovics, ^^"aagen, and Diener 
(1895) proposed the sequence of zones of 
the Salt Range as the type for the Lower 
Triassic. At that time the Ceratite beds 
were thought to comprise the entire Lower 
Triassic. It has long been recognized that, 
with a \ ery few exceptions, the ammonoids 
from the Salt Range described by \Vaagen 
(1895) came from zones representing only 
parts of the middle and lower part of the 
Scythian. 

A complete restudy of the Triassic forma- 
tions in the Salt Range and Trans-Indus 
ranges has been published by Kummel 
(1966). The Ceratite beds of Wynne and 
\\4iagen have been named the Mianwali 
Formation, including three m(‘inbers: Kath- 
wai, Mittiwali, and Nannia. Nearly all of 
Waagen’s (1895) ammonoids came from 
the Alittiwali Member. The Nannia Mem- 
ber is approximately equi\alent to the 
Dolomite group of Waagen (1895). From 
this stratigraphic horizon, Waagen (1895) 
described a single ammonoid specimen as 
Pseudharpocevas spini^er. Waagen con- 
sidered this species to be closely related to 
the genus Tropites and concluded that it 
indicated a late Triassic (Keuper) age. It 
should be pointed out that P.seudharpoccras 
spiui^cv is based on a single specimen from 
an unknown horizon, but thought by Waa- 
gen to be from the topmost limestone unit 
of his Dolomite group in the Sheik-Budin 
Hills in the Trans-Indus Region. In addi- 
tion, Waagen described Dina rites sinuatiis, 
Lccduites lacjueus, and Lceauites phnwrhis 
from his Bivalve beds, the basal unit of the 
Narmia Member. 

Kummers (1966) extensive field studies 
of the Triassic formation in the Salt Range 
and Trans-Indus ranges yielded a small, 



and generally poorly preseiwed fauna in- 
cluding the following species: 

P.scndosar^cccras mnltilohatnm Noetlins 
Suhvishnuites sp. indet. 

Xcuoccltitcs sinuatiis (Waagen) 

Xcuoccltitcs sp. indet. 

Procaniitcs kokeni (Arthaber) 

Iscnlitoidcs sp. indet. 

Anakash mi rites sp. indet. 

Svalbard iccras sp. indet. 

Stacheites sp. indet. 

Dagnoccras sp. indet. 

Nordophiccras planorhis (Waagen) 

Nordophiccras cf. planorhis (Waagen) 
Arctomcckoccras sp. indet. 

Tirolites sp. indet. 

Prohnnp.aritcs cf. crasscplicatns (Welter) 

India 

Scythian strata have been recognized in 
the Himalayas for a century and have oc- 
cupied an important role in the develop- 
ment of Scythian paleontology and stratig- 
raphy. However, most of the abundant 
Scythian faunas known from Spiti to Kash- 
mir belong to the lower half of that stage. 
The youngest Scythian horizon known is 
that of Sibirites spinifj^^er from Byans which 
is equivalent to the Anasihivites Subzone 
of the Oicenitcs Zone, approximately mid- 
Scythian in age. 

A late Scythian horizon is probably pres- 
ent in Kashmir as shown by the presence of 
Proltuu^arites middle missli (Diener, 1913). 
This species is quite similar to Prohiin- 
garites mckelvei n. sp. from the upper 
Thaynes Formation of southeast Idaho. The 
genus Prohungarites is known from the 
Mangyshlak Peninsula, the Salt Range, 
Timor, Olcnek region, Nevada, and south- 
east Idaho in horizons here considered late 
Scythian in age. The Kashmir species, how- 
ever, was collected from loose blocks and 
no stratigraphic data are a\^ailable. 

Recently, Tozer ( 1965a ) has suggested 
that the horizon of Kei/serlingitcs dicjievi in 
the Himalayas may be upper Scythian in 
age rather than lower Anisian, as concludc'd 
by Diener, Spath, and others. The age 
assignment of these beds has a sufficient 
number of ambiguities to warrant a thorough 
rc‘-analysis. 
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Krafft and IIa\ den measured tlie follow- 
ing section near Lilang in Spiti (Diener, 
1912:56): 

1. Dark grey limestone, often coneretion- 
ary with slialy partings. Upper 



Miischelkalk 22 ft. 

of. C.rey limestone with Ccratiics ravaua 16 in. 

3e. C^rey concretionary limestone 6 in, 

3d. Sliales witli Spirifcrina stracheyi 4 in. 

3c. Grey limestone 3 in. 

3b. Hard, grey limestone with Kcijscr- 

liu^itcs dicneri 4 in. 

3a. Thin layers of grey limestone and 

shale 3 ft. 

2. Nodular limestone (Xiti limestone of 

Xoetling) 60 ft. 

1. Shaly limestone with Rhijuchouclla 

gricsbachi 3 ft. 



Krafft measured the following section in 
1900 at the Bambanag Cliff (Dicner, 



1912:57): 

4. Upper Miischelkalk with nnmerons 

specimens of PtycJiitcSy UolhmdUes, 
Bcyrlcliitcs khauikoffi, Cymnifes 
v(isaniaM?uo 20 ft. 

3i, Sliales with many concretions, con- 
taining Spirifcrina siracheyi 2 ft. 

3h. Dark grey limestone wdth S))iriferina 

stracheyi and Spirigera stoliczkai 1 ft. 

3g. Black shales 5 in. 

3f. Dark grey limestone with Kcyscr- 

liugiics diciicri, Mono))hyllitcs liara, 

M. kingi, Spirifcrina siracheyi^ 
Spirigera stoliczkai 5 in. 

3e. Black shale 2 in. 

3d. Limestone as 3f containing Cyniiiitcs 

sp. 7 in. 

3c. Black shales 5 in. 

3h. Limestone as 3h wath Monophyllites 

sp. and Dahnatites rojiini 6 in. 

3a. Black shales wath Kcyscrlingites sp. 5-6 in. 

2. Nodular limestone ( Xiti limestone of 

Xoetling) nnfossiliferons 50 ft. 

1. Earthy limestone with RhynchoneUa 

gricshachi and Retzia himaica 3 ft. 

Thus the basic pattern of this strati- 



graphic interval is a tliin limestone unit 
with Rhynclionella griesbachi, followed by 
a thick nodular, essentially unfossiliferous, 
limestone, then about six feet of limestone 
and shale, with Keyserlingites cliencrg etc., 
and at the top limestones with an abundant 
Anisian fauna. Diener (1912:55) empha- 
sizes the homogeneity of this sequence of 
facies between Spiti and Painkhanda. In 



regards to the eephalopod faunas of the 
Lower Miischelkalk, the sections at Spiti 
have yielded a considerably larger number 
of species than those of Painkhanda. A 
tabulation of the species Diener (1907) 
described from these Lower Miischelkalk 
sections is given on Table 21. There are 
only four species \\4iich are common to 
the two districts. For some reason, Tozer 
(1965a: 11) based his argument mainly on 
the fauna from Bambanag Cliff; how^ever, 
if we accept the correlation of strata as 
proposed by Diener, the large number of 
unquestionable Anisian species from the 
Spiti sections does not support a suggestion 
that these strata and faunas could be late 
Scythian in age. There is an additional bit 
of e\Tdence that lends support to Diener’s 
conclusions, and this is the fauna from the 
Middlemiss Crag near Chitichun. This is 
a fauna from “exotic’’ blocks that has six 
species in common with that of the Lower 
Miischelkalk of Spiti, and two species in 
common wdth the Lower Miischelkalk at 
Painkhanda (Table 21). The presence of 
such genera as Psilostiirkg Procladlsitcs, 
etc., clearly indicates that this is Anisian in 
age; however, KeysevVingitcs is not present 
in this fauna. 

Timor 

Among the several beautifully preserved 
faunas of Scythian age from Timor, only 
one, that of “Block E bei Nifoekoko,” is of 
late Scythian age. Welter (1922) described 
the following species from this fauna: 

Cohmhites sp. incl. 

Monophyllites sp. incl. e.\ aff. dicneri Arthaber 
Palacophyllitcs stcinmanni Welter 
Proptychites aiihabcri Welter 
Hnngaritcs cf. iniddlcmissi Diener 
llungaritcs crasscplicatns Welter 
Hnngaritcs tnbcrculatns Welter 
Pronorites arbanus Arthaber 
Pronorites sp. incl. e.\ aff, arbani Arthaber 

Welter (1922) noted that five of his nine 
species w^ere related to species of the Stib- 
cohinibites fauna of Albania described by 
Arthaber (1908, 1911). He, how^ever, placed 
the horizon of this fauna at about that of 
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Table 21. Si^imaby List of Species fbom the Lower Muschelkalk of the Himalayas, Tibet 
AND Timor. Data from Diener (1895, 1907) and Welter (1915). 













Bam- 


Micklle- 


Timor Timor 




CmimcU 


Liliiiig, 


Po, 


ShaLshal 


banag 


miss 


(Welter (Welter 




R., Spiti 


Spiti 


Spiti 


Cliff 


Cliff 


Crag 


Bed 2) Btxl 3) 


HolUiuditcs vyasa Diener 


X 














Dan\d)itcs kan.sa Diener 


X 










X 




Doniddtes anihika Diener 
Danuhites altcrneco.status (Welter) 












X 


X 


Daunbites rotttpressiis (Welter) 
Key.svrlinf^itcs dieneri Mojsiso\aes 




X 




X 


X 




X 


Keyscrlin^ites pahari Diener 
Keyscrl incites pagoda Diener 
Kcyserl ingiics ang ttsfecosta las \\ 'v I te r 




X 


X 








X 


japanites iigra Diener 




X 








X 


X 


japanifes mcrklian\is Welter 














X 


japonites rapfiacUs zojac Tommasi 
Stacheites wchhianus Diener 




X 










X 


Dabnatites ropini Diener 




X 






X 






SiJ}iriics j)rahlada Diener 
Sihirifes pandya Diener 




X 








X 




Gymnites de])aupcratus Diiaier 
Cymniics volzi Welter 




X 










X 


Procladiscitcs yasoda Diener 












X 


X 


Psilosturki mongolica (Diener) 












X 


X 


Mcgaphylliics c vobiiiis Welter 
Lciophylliics coiifucii (Diener) 




X 








X 


X 


Lciophyllitcs pradyuniua (Diener) 




X 








X 




LciophylUics nikhllemissii (Diener) 












X 




LeiophylUtes pitamaha (Diener) 
Lciophylliics laevis (Welter) 












X 


X 


Lciophyllitcs indoaustralica ( Welter ) 














X X 


Ussii rites hara (Diener) 




X 




X 


X 


X 


X X 


Ussiiritcs kingi (Diener) 
Rommanites ef. siniioucscui Kittl 




X 






X 


X 


X 



liis Oiceuites limestone and approxiinateK 
mid-Scythian in age. 

Tlie Ihitislj Museum (Natural History) 
lias large collections of Timor Scythian am- 
monoids. In the British Museum catalogue 
of Triassie ammonoids, Spath (1934) de- 
scribed a few new species from these blocks 
at Niloekoko which are characterized b\' 
the manganc'se eoating on the specimens. 
Knmmc‘1 (196<S) has lik(‘wise described m‘w 
spc'cies from this fauna. In this report the 
sp('C‘ies of ammonites rc'cogni/ed in the 
Nifoc'koko fauna (with manganese coated 
specimens) are as follows: 

Pro})lychitoidcs' ariluihcn (\\'elt('r) 

Procaniilrs kokeni ( ArtlialxM' ) 
isculitoidcs ori^i)iis (Artlialu'i ) 

Prcnkilcs timorensis Spalli 



Da^noccras z(ij>pancn.se Arthaber 
Mctada^noccras freewani Knmiiu‘1 
Alhanitcs iriadicus (Artliaber) 

Pwhnny:aritcs crasscidicatus ( Wi'Uit) 
Prohinifiaritcs hd^crndahis (Wa'lter) 

Eophylliies orictifalis Spath 
Palacophylliics sicinmanni Welti'r 

Included as a member of the Vrohuii- 
^^avites Zone fauna of Timor is Preukites 
simdaicus \\44ter, I1u* one specimen on 
\\4iieh this s])ecic\s is based came from Noel 
xXiti, Timor, but no identifiable' associated 
forms are known. This specimen has been 
sel('ct('d as the type of a new genus, 
VickohJerites Kummel (l96Sa). 

4\)Z(‘r (1965a:12) has suggested that the 
beds on Timor with Kci/sn‘Ii}i<j^i(cs aug^tis- 
tccosiatus Weltc'r are possibly late Scythian 
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in age. The fact that tlie Triassic of Timor 
is represented only by isolated blocks and 
that extremely condensed sections (within 
I the blocks) are common has complicated 
1 interpretation of many of the Timor faunas. 
' Most of the species that Welter (1915) 
assigned to the Anisian came from a single 
block of limestone within which three 
distinct layers were recognized. One of 
these layers, 60 cm thick, contained a 
typical Anisian fauna of 8 species, including 
Acrochordlcevas (Pavacrochordiceras) an- 
odosum Welter, Gijniuites sp., etc. Adjacent 
to this was a 30 cm thick unit with 14 
species of ammonites which are listed in 
I Table 21 (M'elteTs bed 2). Four of these 
species \^ ere first described from the Lower 
Miisehelkalk of the Middlcmiss Crag of 
Tibet, namely Japonites ti^ra Diener, Pro- 
cladiscifes ijasoda Diener, Psdostiiria won- 
^olica (Diener), and Ussn rites hara (Die- 
ner). Two of these species were first 
described bv Diener from the Lower 
M nsehelkalk at Lilang, Spiti (beds which 
contain Keijscrlingifes dieneri), namely 
japonites ti^ra Diener and Ussuvifes hara. 
Tozer (1965a: 12) agrees that this 30 cm 
unit is “undoubtedly Anisian” in age. 
Adjacent to this unit is a third, of 100 cm 
in thickness from which W^eltcr recognized 
only three species, Keyserlingites angusteco- 
status, Ussurites hara (Diener) and Leio- 
phyUites indoa\istraUca (Welter). It is this 
fauna that suggests to Tozer the possibility 
of an upper Scythian age on the basis that 
the two associated species “do not establish 
an Anisian age.” However, Ussurites hara 
( Di en er ) an d Le i o ph ylli tes ind oa i istraJi ca 
occur also in MTlter s unit 2 and Ussurites 
hara occurs in the Himalayas at Spiti, 
Painkhanda, and at the Middlemiss Crag, 
all units with an abundant Anisian fauna. 
Finally, among the speeimens of Keyser- 
lingites angustecostatus Welter in the 
British Museum, three fragments are from 
a “large block with Gymnites and Leiojdujl- 
lites, etc., that also yielded Parasageceras' 
Spath (1934:359). The facts regarding 
these Timor faunas do not support the 



suggestion that the 100 cm layer with 
Keyserlingites angustecostatus may be late 
Scythian in age. 

New Zealand 

Scythian ammonoids are extremely rare 
in New Zealand where only two small 
faunas have been discovered. The first of 
these faunas consisted of only 9 specimens 
placed in 4 species of Oicenites Zone age 
(Kummel, 1959). The second fauna con- 
sisted of 24 speeimens of a single species, 
Prosphingites coomhsi Kummel (1965). 
The moiphological characters of this species 
and its genetic relationships suggest that it 
is of late Scythian (Prohungarites Zone) 
age. Prosphingites coomhsi is extremely 
close to Prosphingites instdaris Kiparisova 
from the Suhcohmd)ites fauna of the 
Primorve Region. 

China 

Our knowledge of the upper Scythian of 
China is derived mainly from a monograph 
by Chao (1959) on ammonite faunas from 
Kw angsi Pro\'incc. Chao adopted the strati- 
graphic divisions of Spath (1934), and for 
the Columbitan division he recognized 
three zones: 

PiOcaniitc,s-LciophyUitcs Zone 
Colimihitaii division CoUnnhites costatus Zone 

TiroUtes (lane ini Zone 

An analysis of all of the taxa recognized 
by Chao in these upper Scythian zones is 
included in the taxonomic portion of this 
paper. The stratigraphic data are some- 
what ambiguous but do not tend to support 
Chao’s interpretation. 

The TiroUtes Zone was recognized on the 
basis of a single, poorly presened frag- 
ment of body chamber collected from an 
isolated horizon 3 km southwest of Pachuan 
in the Fengshan district, Kwangsi. The 
identification of this ammonoid fragment 
is highly dubious. This, coupled with the 
complete lack of any associated fauna or 
stratigraphic data, leads me to reject this 
as a \ alid record of the so-called TiroUtes 
Zone. 
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TIic remaining portion of Chao’s Co- 
luinbitan fauna is represented in three 
seetions in western Kwangsi — tlie Xaliling, 
the Yali, and the Chashanao. 

Tlie Naliling section is developed about 
one kilometer nortlieast of Lolou village 
and was divided by Chao (1959:158) into 
three divisions. The lower unit is composed 
of 15 m of blaek, thin bedded limestone. 
The middle unit is composed of grey, thin 
bedded limestone and calcareous shales, 
al)Out 40 m thick. The upper unit consists 
of black, well bedded limestone 15-20 m 
thick, but the upper part of this unit is cut 
off by a fault. The lower unit contains an 
Owenites fauna. From the ealeareous shale 
beds of the middle unit, Chao (1959) 
identified the following species (collections 
541a, b of Chao ) : 

l^rosi)hlu^ltcs loloueiisis Chao 
Mcckoccras sp. imlet. 

Columhilcs asynnnctricus Chao 
Cohunhites ? sp. 

Isrulitoides sp. 

Di^Hoptiyllitcs loloucnsis Cliao 
A}}(ikashmirites ? sp. 

h'rom the upper unit, below the fault, 
Chao (1959) recognized the following 
species ( collections 542a of Chao ) : 

Parananuites suh^Iot)Osus Chao 
Prosjtliiu^ites iuvoliihis Chao 
Cohim})ites asyuunclricus Cltao 
Preukites kwaufisiensis Chao 
Da^noreras elli])tlcmu Cliao 
licUcnites itraomahiriis (Arthal)er) 

Cellitcs sp. 

Within the village of T^olon, Chao (1959) 
uncovered an isolated limestone block from 
which h(‘ idcntific'd the following species of 
ammonites (collection 542b of Chao): 

Procanulvs oxynostus (4iao 
Procaruilcs actihis Spath 
CordiUerilcs orieutalis Chao 
Proplyrliitoides roniprcssus C4iao 
Tuu^Iauit(\s leutlcidaris Chao 
Parmuuinitcs suhp,l()h()sns C4iao 
Isciditoidrs eUi])ticus C.hao 
isnditoides aff. orimnis (Arthahei ) 

Xcuocdlites creuorrntrosus (’hao 
Xiaioccllites con})}rcssiis Chao 



LcioptiyUilcs oxynostus Cliao^ 

Lciophyllitcs ioloueusis Cliao^ 

LeiophyUites scrpcutiuus Chao 
Dip^itophyllitcs Ioloueusis C!uao 
Suhmcckoccras compressum Cliao 
Suhiueekoceras loloucuse Chao 
Suhmcckoccras lou^iscptatum Chao 
Parussurki I(iliIoJ)ata Chao 
AuakasJouiritcs aff. uivalis Dicner 
Lccanifcs sp. 

The Yali section, in the Fenghan district, 
is stated by Chao (1959:173) not to have 
been well studied. It apparently repre- 
sents a collection of ammonites (horizon 
546 of Chao) from an unmeasured section. 
Chao identified the following ammonites 
from this section: 

Proptychitoidcs ? siupilcx Chao 
Coliuuhilcs yalicusis Chao 
Cohunhites hnangi Chao 
Cohunhites costatus Chao 
Parananuites involufus Chao 
Parananuites minutns Chao 
Prenkites kwangsianus Chao 
Fengshanites rohustus Chao 
Dagnoccras latilohatiun Chao 
UcUcuites pracniatnrns (Arthaber) 

The Chashanao section lies on the border 
of the Hochih and Tunglan districts. The 
Scythian strata here consist of only 17 m of 
strata resting unconformably on Lower 
Permian limestones. Near the top of this 
sequence a 0.6 m bed of black limestone 
\4elded the following ammonites, identified 
by Chao (1959, his horizon 610): 

Snt)Co!und)ites ktcangsianus Chao 
Colnnd)itcs hnangi Chao 
Iscnlitoidcs glohosus Chao 
Tunglanifcs Icnficniaris Cliao 
Paradinarit(\s snni Chao 
Ana kasJ }}}ii rif cs sp . 

Pro))tychitoidcs tunglaiu’iisis Chao 
Jlcndccanitc^s- discus Artliaber 

Chao concludes that the fauna of his 
collections 541a, b, 546, and 610 is es- 



^ In the list of spc'cies troin this collection Cliao 
(1959: 160) does not inehide th('se two species. 
Inst('ad, h(^ has LckydiyUilcs kwangsiensis Chao sp. 
no\'. and L. venniformis Chao sp. iiov.; however, 
nia'ther of these specit's is descrilH'd in tlu^ taxo- 
nomic' portion of his monograph. Tlu‘ two species 
listed abo\e ari^ from eolli'ction 512b. 



Ammonoius of the Late Scytiiiax (Lower Triassic) • Kummcl 353 



Table 22. Summary List of Species Recog- 
nized IN This Report from the Late Scythian 
OF Kwangsi, China, in Terms of the Fwe 
Distinct Collections Studied by Chao (1959). 



-2 S 




CordiUcrites angidatus 






X 






Xenoedtites ercnovciitrosus 






X 






Ilemilecanites discus 










X 


Proptijchitoidcs tunglanensis 






X 


X 


X 


Procariiitcs kokeni 






X 






Procam ites loloncnsis 


X 




X 






Arnuutoceltites invohitus 








X 




Prosphingites loloncnsis 


X 








X 


Prosphingites suhglohosns 




X 


X 






Isctd ito ides el liptiens 






X 






T unglanites Icnticidaris 






X 




X 


Suheolumhites perrinisniithi 


X 


X 






X 


S nhcolu nihites roh ustus 








X 




Porodinarites stnii 










X 


Prenkites timorensis 




X 




X 


X 


Parussuria latilohata 






X 






Dagnoccras ellipticin)i 




X 








Dagnoceras latilohatum 








X 




Nordoph iccras compressum 






X 






llcllenitcs praematurus 




X 




X 




Lciophijllitcs serpentinus 






X 







sentially the same and comprises liis Zone 
of Cohimhitcs cost at us. Because a specimen 
identified as Procarnitcs kokcni was found 
from the top part of the Lower Triassic 
limestone sequence east of Loloii, Chao 
(1959:160) concludes that his collection 
542b (the loose block) "'may represent the 
highest horizon of the Cohimbites stage'’ 
and refers this fauna to his Pwcaniitcs- 
Lciop]}ijUitcs Zone. 

All of the taxa described by Chao from 
these sections are discussed in the taxonomic 
portion of this paper. This study leads 
me to conclude that there are only 21 
species of ammonites in these four collec- 
tions. These are Listed on Table 22 along 
with their geographic occurrence. The 
limestone block, collection 542b, which 
Chao assigned to his Pvocavuites-Leiophijl- 



Jites Zone, comprises 11 species. Four of 
these species occur in one or more of the 
remaining three collections. Of the seven 
remaining species, CordiUcrites angulatus 
ranges throughout the upper half of the 
Scythian; the genus Xenoedtites ranges 
throughout the upper half of the Scythian 
and is not common in late Scythian fonna- 
tions; Procarnitcs kokcni is a common ele- 
ment of the Suheolumhites fauna of Albania 
and Chios, and it is also known from the 
Salt Range and from the Prohun^arites 
fauna of Timor; the genus IscuUtoidcs is 
apparently confined to the late Scythian 
and occurs in most localities where such 
faunas are knowTi; Parussuria latilobata is 
the only species of this genus from a late 
Scythian horizon; Nordophiccras is known 
from the OIcnckitcs fauna and Dicncroccras 
fauna of northern Siberia, the Cohnnbites 
fauna of southeastern Idaho, and from the 
Salt Range of West Pakistan; forms like 
Lciophijllitcs serpentinus are common in 
the Sidwohimbitcs fauna of Albania, Chios, 
and the Primorye Region. 

I can see no actual difference in the 
faunal composition of collection 542b and 
collections 610, 542a, and 541a, b. Taking 
into account the factors of preservation, 
collection failure, and the composition of 
other late Scythian faunas, as those at 
Albania, Chios, Timor, Primoiye, etc., plus 
the fact that there are no stratigraphic data 
on collection 542b, these four collections 
appear more likely to represent one single 
zone. 

Japan 

The present data on Triassic stratigraphy 
and ammonite faunas of Japan hav^e been 
\ eiy abl\^ summarized by Bando ( 1964a, 
1966). The upper Scythian is represented 
by two specimens of Subcohimbitcs per- 
rinismithi from the Osaw^a Formation in 
the Kitakami Massif. 

Primorye Region 

This is another of the classic areas that 
have occupied an important place in Scyth- 
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ian studies going back to 1895 when Diener 
pulilished the first monograph on am- 
monites from this region. There have been 
a mimlKT of studies on the ammonites and 
pelecypods of tliese faunas; Imwever, it is 
largely through the writings of Kiparisova 
(1947, 1961) that a picture of the stratig- 
raphy and paleontology can be assessed. 
Korzh (1957, 1959) has contributed to our 
understanding of the petrography and 
jialeogeography of the Primorye Scythian 
formations. Regional stratigraphic data as 
yt't leave much to be desired. The Scythian 
formations of the Primorye Region repre- 
sent 350-700 m of strata (Kiparisova, 1961: 
191). Four assemblages of ammonites are 
recognized within these formations. Kipari- 
sova (1961) named the lowest assemblage 
the Proptychites Zone, which she correlated 
with the Otoceratan and Gyronitan ages 
of Spath (1934). This assemblage is con- 
fined to 100-200 m of strata. In the over- 
lying 50 m of strata a Flemin^itcs Zone 
was recognized and correlated with the 
Flemingitan age of Spath (1934). The third 
faunal assemblage Kiparisova (1961) named 
the Fvosj)hiufi,itcs Zone. This assemblage is 
clearly identical to the Mcckoceras fauna 
of the w(‘stern United States. Recently, 
Kipai isova and Popov (1964) have pre- 
sented evidence to the effect that the 
Flcuiinoitcs Zone and Prospliin^itcs Zone 
of the Primorye Region are ecpiivalent, and 
thev recommend excluding the FlcminMitcs 
Zone* from the Scythian time scale. 

Th(^ fourth and uppermost faunal as- 
scMublage in the Primorye Scythian forma- 
tions was named the Snheohnuhifes Zone 
by Kiparisova. 4liis upper zone encom- 
passc’s 10()-150 m of strata. It is tlie fauna 
of this zone that is pertinent to this paper. 
Kii)ariso\a (1961) recognized the following 
sp('ci('s from her Snheolumhites Zone: 

Cs(’u (I osa^ercra.s s implex K i par i so\a 
P.snuJosa^eccvas loup^ilohaium Kipariso\a 
Dienewreras dieneri (Hyatt and Sinitli) 
Xeuoreitiies spiislx'rp^ensis Spath 
rr()s})1}i}ip,iie.s p^lobosus Kiparisova 
in sit I a ris Kiparisova 
Suhrohmihiie.s uiuitifonnis Kipariso\a 



Subcolumhites solitus Kiparisova 
Subcohimbitcs auotualus Kiparisova 
Parauannites gracilis Kiparisova 
Para uaiuii tes .subov iforn i is K i pa r iso\ u 
Faranauuiies minor Kiparisova 
LciophijUitcs pracmaturus Kiparisova 
P.oplwjUitcs amurcusls Kiparisova 
Danubites (Danuhitcs) adinaris Kiparisova 
Dauubites (Danubiles) luccrtus Kiparisova 
Danuhitcs (Prcflorianitcs) inflatus Kiparisova 
Dauubites (Prcflorianitcs) niaritinius Kiparisova 
Mcgaphyllitcs immaturus Kiparisova 

The abo\^e species are apparently in 
direct association with Siihcohmihitcs. In 
addition, there are four species from the 
upper Scythian formations of the Primorye 
Region whose relations with the Suheo- 
lumhitcs assemblage are not clear. First, 
there is IlcIIcnites (?) inopinatus Kiparisova 
which occurs at Cape Zhitkov, a locality 
with a well dtweloped Subcohmibitcs fauna. 
Xext, there is Prohimgarifcs (?) jwpovi 
Kiparisova from the strata on the west coast 
of Amur Ray which Kipariso\^a considers 
to be latest Scythian or earliest Anisian in 
age. Finally, there are two species — Co- 
bimbites sp. indet. and Dagnocevas ? 
unicum Kiparisova — that Kipariso\a lists 
separatelv as beneath the main Siibco- 
linubitcs fauna. 

Recent studies by ZakliaroN" ha\ e greatly 
increased our knowk'dge of the stratigraphy 
and paleontology of the Primory e Scythian 
deposits. ZakharoN' ( 1966; additional per- 
sonal communication, 1967) recognizes a 
single" Scythian zone abo\ e that of Oiccuiifcs 
kocneui to which he gives the name Co- 
bnubitcs j)arisknins Zone. Within this zone 
he recognizes two subzones, a lower Neo- 
cobnnbites iusi^uis Subzom" and an upper 
Subcolumbitc.s multiformis Subzone. Zak- 
harov's zonal sch(‘in(" with the key species 
for each segment is as follows: 

Prosfdiingitcs insidaris Kiparisova, 
Subco- P. globosus Kiparisova, SuIh'o- 
luwbitcs bonbites muliiforniis Kiparisova, 
multi- Prcukiics aff. timorensis Spatli, 
formis Paratianniics gracilis Kiparistna, 
Mcgaplujllitcs immaturus Kipari- 



})arisi- Sralbardic(’ras })ariscnsc Zak- 

anus liaro\, Mdadagnoccras unicum 



Ammonoids of the Late Scytihax (Lower Thiassk ) • Kumtnel 355 



Ncoco- ( Kiparisova ), Cohimbites parisi- 
lunibitcs anus Hyatt anti Smith, Pro- 
insignis columbitcs sp., Ncocohnnbitcs 
iiisignis Zakharov, KcyscrUngitcs 
mcridiamts Zakharov, Olcnckiics 
sonticus Zakharov, Ilcllenites 
inopinatus Kiparisova, H. tchcr- 
nijschewicnsis Zakharov. 

Zakharov's complete monograph on the 
Scythian faunas of the Primorye Region is 
not available to me at this moment. On the 
basis of the data available, the ammonoids 
of the Subcolumhites fauna of the Primorye 
Region include the following species: 

Psctidosagcccras muli'dobaiuin Noetling 
Pscudosagcccras simplex Kiparisova 
Dicncroccras karazini n. sp. 

Xcnoccltitcs spitsbergensis Spath 
Procandtes imtnatiinis (Kiparisova) 
Armiiitoccltitcs gracilis (Kiparisova) 

Prosphingiies glohosiis Kiparisova 
Prosphingites insularis Kiparisova 
Isculito id cs siibo c ifo rm is K i p a r i so\ 'a 
Subcolumbiics multiformis Kiparisova 
Prenkites aft. tiinorcusis Spatlk 
Lciophijlliics admaris ( Kipariso\ a ) 

Lcio))hyllitcs maritimus ( Kipariso\ a ) 

Lciojdiyllitcs variabilis (Spath) 

As mentioned above, Kiparisova (1961) 
was uncertain as to the preeise horizon of 
Prohnn^antes (?) pojyoci Kiparisova. Zak- 
harov (personal communieation ) informs 
me that he has found Arctohunfia rites 
prinwriensis Zakharov, MegapJu/llifes at- 
lasoviensis Zakharov, and LeiopIujlUfes 
j)raematnrus Kiparisova on the west eoast 
of Amur Bay at a horizon 30 in below beds 
with Prohnngenites (?) popovi, and eon- 
cludes that it is an Anisian form. In this 
I agree. 

One of the more important contributions 
that Zakharov has made toward our under- 
standing of the Scythian of the Primorye 
Region is the recognition of the Columbitcs 
Zone which he assigned to his Ncocolum- 
bites insignis Subzone. In the monograph 
by Kiparisov^a (1961), it could only be in- 
ferred, primarily on thc‘ basis of strati- 
graphic position, that Cohimbites sp. indet. 
and Daguoceras unicum most probably rep- 
resented the Cohimbites Zone. Zakharo\^ 
(personal eoininimieation ) lists the fol- 



lowing species from his Neoeohimbites 
insignis Subzone: 

Svalbard iceras ])ariscnsc Zakiiaro\ 

Mctadagnoceras unicum (Kiparisova) 

Colmnbitcs parisianus Hyatt and Smith 
Procohind)itcs sp. 

Xeocolund?itcs insignis Zakharov 
KcyscrUngitcs mcridianus Zakharov 
Olcuckitcs sonticus Zakharo\’ 

Ilcllcnitcs inopinatus Kiparisova 
H cllcn i tes tchcrnyscliewiensis Za kharo v 

Cohimbites parisianus is the name giver 
and primary member of the Cohimbites 
fauna of southeastern Idaho. In addition, 
the Idaho fauna also includes speeies of 
Svalbardiceras, Keijserlingites, and II el- 
lenites. The relationship of the Primorye 
Cohimbites fauna with that of the Die- 
neroceras Zone of northern Siberia, which 
1 consider equivalent to the Columbitcs 
fauna of southeast Idaho, is less direct; 
there is not a single genus or species in 
common. However, there is a close tie 
between the fauna of the Dieneroceras 
Zone of northern Siberia and the Cohim- 
bites fauna of Idaho, especially in species 
of Dieneroceras, Pseudaspidites, and Nor- 
dophiceras. 

Northeastern Siberia 

Until a deeade ago our knowledge of the 
Lower Triassie of northeastern Siberia 
rested almost entirely on two contributions 
of Mojsisovics (1886, 1888). In recent years 
our knowledge of this region has greatly 
increased, largely due to the writings of 
Yu. N. Popov. A summary of the stratig- 
raphy of the major outcrop areas in this 
area of Siberia can be found in Popov 
(1958, 1960). Data on the sedimentology 
and paleogeography of the Permian and 
Lower Triassie formations in the Verk- 
hoyansk Range can be found in Shutov 
(1958). The principal recent diseussion of 
the ammonites of this region is in a mono- 
graph by Popov (1961). 

In the general area of the Olenek River 
region, the Scythian eomprises two facies 
and stratigraphic units. The lower unit is a 
clastic facies with Estheria and plant re- 
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mains; this is overlain by a marine elastic 
unit containing two ammonoid faunas — the 
Dlencroceras fauna of Popov, overlaii:i by 
the Olcnehitcs fauna. Further to the east, 
lower Scythian ammonoid horizons occur, 
but these are not the eoneern of this report. 

The age and correlation of the Olenekitcs 
fauna have been under discussion ever since 
its monographic treatment by Mojsisovics 
(1886, 1888). This author recognized the 
following species in this fauna: 

Diuarites spiuiplicatus Mojsisovics 
Diuarites colntus Mojsisovics 
Dinarites dcnsipUcatns Mojsisovics 
Diuarites altits Mojsiso\ ics 
Diuarites iutermedius Mojsisovics 
Diuarites ^laeicilis Mojsisovics 
Ditiarites laevis Mojsiso\ics 
Diiiarites tolli Mojsisovics 
Ceratites si^matoideus Mojsisovics 
Ceratites tuultiplicatus Mojsisovics 
Ceratites hyperboreus Mojsiso\ ics 
Ceratites fissiplicatus Mojsisovics 
Ceratites discretus Mojsiso\ ics 
Ceratites middeudorfji Keyserlin^ 

Ceratites seluruieki Mojsiso\ ics 
Ceratites subrohustus Mojsiso\ ics 
Ceratites uikitiui Mt^sisovics 
Ceratites hioip^ei Mojsisovics 
Cn'atites deeijiieus Mojsisovics 
C era t ites i nostra 1 1 zeffi ^ I o jsiso\’ics 
Sihirites eielucaldi ( Keyscrling) 

Sibirites ))retiosus Mojsisovics 
Xeuodiscns cmuuphahis ( Kcyserliiig ) 

Xe}U)disens seluuidti Mojsisovics 
Xeuodiscns deutosus Mojsisovics 
Meekoeeras karjiiuskii Mojsiso\ ics 
A / eekoc( ' ras rotuudatnw M o js i so v i cs 
Meekoeeras sibirieiuu Mojsisovics 
P ros phiuf'it es ezeka)ioi csk ii M o js i s o i cs 

In his recent monographic treatment of 
the Olenek fauna, Popov (1961 and 1962a) 
r(‘eognized the following specie's: 

Pseudosa^eeeras loumlol>atiou Kipariso\ a 
Cobuubites (?) aff. oruatus Smith 
Cohuubites morpheas Popov 
Tirolites cx gr. casskums (Oiicnstcdt) 

Tirolifes p^erbaeusis Popov 
Sibirites eichicaldi ( Ixcysciling) 

SiJ}irites })retiosus Mojsisovics 
Sit)irites sid}]uetiosus I^)pov 
Parasihirites pwiuberpi ( Popov ) 

ParasiJjirites rariaeuleatus I^>po\ 

Parasihirites mixtus Popov 
Oleuekites spiui])Ueatus Mojsisovics 
(deuekites ptaeialis Mojsisovics 



Oletiekites altus Mojsisovics 
Nordo})hieeras seluuidti ( Mojsisovics) 
Boreomeekoeeras keyserliupi ( Mojsisovics) 
Keyserliupites middeudorffi ( Keyscrliiig) 
Keyserliupites sid)robt(stns ( Mojsisov ics) 
Keyserliupites uikitiui (Mojsisovics) 

Proph in pit es ezekauo wsk ii N I o jsisovacs 
Aretoceras shu]dex (Mojsisovics) 

Proearuites kuunneli Popov 
llemipriouites sihiriens ( Mojsisovics) 
Arctomeekoccras rotu}ulatiuu ( Mojsisovics) 
Anasibirites rarieostatus Popov 
Pseudotirolites uieueusis Popov 

My own analysis of this fauna leads me to 
believe it consists of tlie following species: 

Pseudosapeeeras m ultilobatinu Xoctling 
Prefloriauites uudtiplieatus ( Mojsisovics) 

Proptyehit aides knmmeli (Popov) 

Pros})h iupites czekauonskii Mojsisovics 
Czekanowskites deeipieus ( Mojsisovics) 
Svalbardieeras seluuidti ( Mojsisovics ) 
Svalbardiceras deutosus ( Mojsisovics) 
Svalbardieeras sibirieiuu ( Mojsisovics ) 
Nordophieeras pseud osimplex ]i. sp. 
Aretoiueekoeeras rotuudatiuu ( Mojsisov ics) 
Boreomeekoeeras keyserliupi ( Mojsisovics) 

Sibirites firetiosus ( Mojsisovics) 

Keyserliupites middeudorffi ( Keyscrling) 
Keyserliupites stdirobustus ( Mojsisovics ) 

Oleuekites sjduijilieatus ( Mojsisovics ) 

Tirolites morpheas (Popov) 

Aretotirolites meueusis Popov 

Smith (1932) considered the Oleuekites 
fauna as correlative with the Coliimhitcs 
fauna of southeast Idaho and the youngest 
zone of the Lower Triassic. Spath (1934) 
expresst'd eonsiderable concern over cor- 
relation of the Olenek fauna, clearly rec- 
ognizing the problem as it then existed. lie 
concluded, howev^er, that the Olenek fauna 
was latest Scythian in age and even sug- 
gested that his latest division of the 
Scythian could just as well be named 
Olc'nekitan. The time relationship of the 
Oleuekites fauna and the Fwhungarites 
launa was clarified by the discovery of 
elements of these faunas associated together 
at a horizon approximately lOOO feet abox e 
tlu‘ Cohuubites fauna in southeastern Idaho 
( Kummel, 1954). Popov' (1961) eonelnded 
that th(' Oleuekites Zone was correlative 
with the Cohimhites Zone. Kiparisova and 
Popov' ( 1956) had previously arrived at a 
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similar conclusion. At a later date, Kipari- 
sova and Popov (1961) accepted the 
Pwhungarites Zone as being younger than 
the Cohnnhitcs Zone and correlated the 
OIcnekites fauna with it. 

In a recent contribution, Kiparisova and 
Popov (1964) correlated the Olenckites 
fauna with the Columhites and TirolUes 
faunas of southeast Idaho, and recorded an 
additional younger zone, that of Frohun- 
<iarites tuherculatus Welter. Descriptions of 
the fossils and stratigraphic sequence of 
this new assemblage are apparently in 
press. It is reasonable to expect that in 
this northern Siberian region two local 
zones could be useful for detailed strati- 
graphic analysis. On the other hand, on 
the basis of the data available, it appears 
more plausible that these two local zones 
are correlative with the Prolniugarifes Zone 
as interpreted here. The correlation of the 
Olenekitcs fauna with the Columhites 
fauna of southeast Idaho has no basis 
\vhatsoevt‘r. 

This l^rings us to the problem of cor- 
relation of the Dieneroceras Zone of Popov. 
That author (Popov, 1961, 1962a) recog- 
nized the following species in this zone: 

Pscudosagcccms longilohatum Kiparisova 
Dieuerocera.s demokidovi Popov 
Dieneroceras apostoUciis ( Smith) 

Dieneroceras khelaliensis Popov 
Dieneroceras nikahiiensis Popov 
Nordophiceras karpinskii ( Mojsisovics) 
NordopJuceras alexeevae Popov 
Nordophiceras olenekensis Popov 
Nordophiceras contr arias Popo\ 

Koninckites posterins Popov 
Inijoites eiekitensis Popov 
Hemiprionites costatus Popo\' 

My own analysis of this fauna leads me 
to believe it contains the following species: 

Pseudosageceras inultilobatuni Noetling 
Dieneroceras demokidovi Popo\ 

Dieneroceras apostolicus (Smith) 

Subvishnaites eiekitensis (Popov) 

Pseiidaspidites posterins (Popov) 

Nordophiceras enomphahis (Keyscrling) 
Nordophiceras alexeevae Popov 
Hemiprionites cost at as Popov 

Popov (1962a) concluded that the fauna 



of his Dieneroceras Zone was correlative 
with the Oicenites Zone of the circum- 
Pacific region. In a personal communica- 
tion, he further stated that he believed his 
fauna to be correlative to the Auasibirifes 
Zone (upper Oicenites) . This correlation 
was followed by Kiparisova and Popov 
(1964). Tlie conclusion arrived at here 
that the Dieneroceras Zone fauna of Popov 
is of Columhites Zone age is based pri- 
marily on the close relations and possible 
identity of the species of Dieneroceras, 
Sul)vishmiites, Pseiidaspidites, and Nor- 
dophiceras with the forms in the Columhites 
fauna of southeast Idaho. 

Spitsbergen 

There is a considerable literature on 
Triassic stratigraphy and ammonoids of 
Spitsl)ergen. An cxtcnsi\e review of the 
older literature of the Triassic stratigraphy 
and paleontology with much new data has 
recently been published by Buchan, et al. 
(1965). The late Scythian is represented 
by only three species of ammonoids: 
Keyserlingites sidirohustus and SvaJhardU 
ceras spifzhergensis P^rebold, and Svalhardi- 
ceras schmidti (Mojsisovics). These are 
typical representatives of the late Scythian 
(Prohunga rites Zone) fauna of the circum- 
Arctic region. 

Ellesmere Island 

A number of localities in the Blaa Moun- 
tain and Blind Ford formations of Ellesmere 
Island have yielded a small but highly 
interesting late Scythian fauna. Tozer 
(1961a, 1965a) has recognized the follow- 
ing species in these faunas: 

Olenekitcs canadensis Tozer 
Svalbardiceras freboldi Tozer 
Keyserlingites sabrobastas ( Mojsisox ics ) 

Popovites borealis Tozer 
Zenoites arcticas Tozer 

The above assemblage of species includes 
several very typical late Scythian forms of 
the circum-Arctic region. Underlying the 
horizon which yields the abo^^e fauna, Tozer 
(1965a) records Nordophiceras pilatum 
(Hyatt and Smith) “associated with small 
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amnionoicls, prol^ably Columhites sp/' This 
appears to identify the presence of the 
Columhites Zone. 

British Columbia 

Late Scytlnan aminonoids are apparently 
rare in British Coliimhia. Recently Tozer 
(1965a) has deseribed a small fauna from 
three localities in northeastern British Co- 
lumbia in the “Toad-Grayling Formation/’ 
AH the specimens eome from a 20-30 foot 
bed within the formation. From these three 
localities Tozer (1965a) has recognized the 
following species: 

Procarnites modest us Tozer 
Kct/serlin^ites suhrohustus ( Mojsisovies) 

Popovites occidcntalis Tozer 
Pscudosa^cccras hicarinat u m T ozer 
Lciophyllites sp. indet. 

Prosphin^ites ci. P. czckanoivskii Mojsiso\ ics 
Prcflorianites intermedins 3 ’ozer 
Monaeanthites monoeeras Tozer 
Metaduf^noeeras ptdeher Tozer 
Svalhardieeras chowadei Tozer 
Iseid it aides minor Tozer 

My own analysis of this small fauna, 
consisting of 41 specimens, leads me to 
conclude that Frocarnites modcstus is a 
synonym of Procarnites immatiirns (Kipari- 
sova) from the Primorye Region and that 
Fseudosageccras bicariuatum is a synonym 
of Cordillerites angidatus Hyatt and Smith. 

Tobin Formation, Nevada 

The geology of the Tobin Formation, as 
it is developed in the Mount Tobin quad- 
rangle, Nevada, has been ably discussed by 
Muller, et al. (1951). These authors rec- 
ognized the Scythian age of the formation 
and rc'corded the following fossils from 
it: Claraia cf. C. aurita, Mijopharia sp., 

IJngula sp., Suheohnnbites sp., llungaritcs 
sp. In addition, Muller has shown the 
author specimens of Olcnekitcs from the 
Tobin Formation; the precise localitx and 
horizon within tlu' formation of these 
Olenckites is not known to the writc'r. 

In 1959, in company with N.J. Silberling, 
then oi th(‘ U.S. Geological Sur\e\', w'e 
discov(Ted a (ossiliferous bed with w(‘ll 



preserved specimens a few tens of feet 
above the base of the Tobin Fonnation. 
This site has become USGS Mesozoic lo- 
cality M2562 and is described geographi- 
cally as follows (Silberling, written com- 
munication): “Pershing County, Nevada. 

South tip of Tobin Range, Cain Mountain 
1:62,500 quad. Center NW L See. 9, T. 26 
N., R. 39 E. 5,500 feet south, 27.5 west from 
elevation point 5088 on range crest.” The 
fauna we collected from this site yielded 
the following speeies: 

Suheotiind)ites (imerieamis n. sp. 

Anunitoeeitites teieherti n. sp. 

Staeheites floiceri n. sp. 

Iseiditoides icasserberrti n. sp. 

Ussurites sieceri n. sp. 

Metadafj^noeeras tohini n. sp. 

Hemileeanites paradiseus n. sp. 

In the general vicinity of USGS locality 
M2562 talus blocks of unknown strati- 
graphic position within the Tobin Forma- 
tion have yielded the following speeies: 

Pse 1 1 d os(ip,eee ras midt iIoJ)(it n m 
Keijsertinp^ites sp. indet. 
lleUenites radiatus Kenz and Renz 
P roll unf^a rites niekeivei n. sp. 

P rot mn^a rites sp. indet. 

Confusion Range, Utah 

The Thaynes Formation, including a 
series of fossiliferous horizons, is wxdl de- 
\eloped in the Confusion Range of w'est- 
central Utah (Hose and Repenning, 1959). 
The lower beds of the Thaynes Formation, 
containing an abundant Meckoceras fauna, 
rest on the Cerstc'r Limestone of Pc'rmian 
age; there is thus a siginficant hiatus be- 
tw’(‘en these formations. A second horizon 
w ith aminonoids occurs from 1,100 to 1,120 
leet abo\ e the base of the Thaynes Forma- 
tion. N. J. Silberling (in Hose and Rt‘pen- 
ning, 1959:2188) has identified “0/)/nTrm.C? 
sfx’ncci Hyatt and Smith and ^'Ophiccras''? 
jacksoni Ihatt and Smith from this fauna. 
These arc‘ s])ecic\s occurring in the Co- 
lunihites fauna of southeast Idaho and a 
correlation with that fauna is suggested. 
Abundant ammonites, of j^ioor to fair pres- 
er\ation, wcac' lound Irom 1,420 to 1,530 
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feet above the base of the Thaynes (USGS 
Collection Mill). Silberling {in Hose and 
Repcnning, 1959:2188) identified in this 
collection ProptycJiitoides mahomedis (Ar- 
thaber), Xenoceltites cf. X. spitshergensis 
Spath, Tiwlites cf. T. sphiosus Mojsisovics, 
T. aff. haueri Mojsisovics, and Pseiidosage- 
ceras sp. Through the courtesy of Dr. N. J. 
Silberling I have had the opportunity of 
studying USGS collection Mill and have 
identified the following species: 

Ussurites hocsi n. sp. 

Pseudoccltitcs nevodi n. sp. 

Tiwlites cf. cassianus (Quenstcclt) 

Tseiidosageceras midtilohatum Xoetliiig 

This fauna is of particular interest, as 
none of the genera are present in the 
Prohiingarites fauna of the upper Thaynes 
Formation in southeast Idaho. The Sub- 
cohimhltes fauna from the Tobin Forma- 
tion of Nevada contains a species of Vs- 
sii rites which, however, is quite distinct 
from the Confusion Range species. Pseudo- 
ccltitcs occurs in the Oicenites Zone, Co- 
lumhites Zone, and in the latest Scythian 
Prohungarites Zone. One species. Pseudo- 
celt it es dolnapaensis Kiparisova, is recorded 
from the Columbites Zone of Astakhova 
(1960b) on the Mangyshlak Peninsula. The 
Columbites fauna of southeast Idaho con- 
tains Pseudoceltites cheneyi n. sp. which 
is quite similar to F. nevadi, Tirolites like- 
wise occurs through the upper half of the 
Scythian but is of no assistance in the dating 
of this fauna. Finally, Pseudosageceras 
multilobatum is present in all the Scythian 
faunal zones. 

There are thus few direct data for precise 
age assignment of this fauna. It represents 
a distinctive assemblage of species not 
directly comparable to any other fauna. 
The stratigraphic position, lying above a 
horizon with species of Columbites Zone 
age, suggests that we can include this fauna 
within the late Scythian Prohungarites Zone, 

Thaynes Formation, Southeast Idaho 

The Thaynes Formation of southeast 
Idaho includes one of the most complete 



sequences of ammonoid faunas for the up- 
per half of the Scythian. Extensive data 
on the stratigraphy and facies relations of 
the fonnation have been presented by 
Kummel (1954, 1957). In the general area 
of Bear Lake, in southeast Idaho, the 
Thaynes Formation contains five distinct 
ammonoid horizons. The basal unit of the 
formation is the lower limestone member 
of Kummel (1954) and contains an abun- 
dant Meekoceras fauna. Immediately over- 
lying the lower limestone member is the 
lower shale member which contains a well 
developed Amisibirites fauna. There has 
been considerable debate as to whether 
these two faunas represent distinct zones 
or are part of a single zone. Recently, 
Kummel and Erben ( 1968 ) have presented 
new data that favor considering these two 
faunal horizons as subzones of the Oicenites 
Zone of mid-Scythian age, as originally sug- 
gested by Smith (1932). Approximately 
620 feet above the lower limestone unit 
with Meekoceras, occurs a small fauna of 
two species of ammonites: Tirolites harti 
and Dalmatites attenuatus. Smith (1932) 
correlated this fauna ^^4th that of the 
Werfen Fonnation of the Alps and ad- 
joining regions and established a Tirolites 
Zone. The correlation of this fauna has 
been discussed in detail on page 342 in 
conjunction with the discussion of the 
Werfen fauna. The conclusion arrived at 
here is that this Idaho fauna is not correla- 
tive witli the Werfen fauna but is more 
related to the overlying Columbites fauna, 
and should probably be considered as 
merely a local subzone of the Columbites 
Zone. 

One thousand feet above the lower lime- 
stone member with Meekoceras is the 
middle shale member which contains the 
richly fossiliferous Columbites fauna. Smith 
(1932) described the following species of 
ammonites in this fauna from outcrops in 
Paris Canyon: 

Ophiceras jacksoni Hyatt and Smith 
Ophicci'cis spencei Hyatt and Smith 
Meekoceras curticostatiwi Smith 
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Mcckorcras micromphalus Smitli 
Mcckoccras pilation Hyatt and Smith 
Mcckoccras sancfonim Smitli 
Fscuclhdipoccras idahocnsc Sinitli 
Tirol lies cf. iUyricus Mojsisovics 
Fscudoscigcccras uiidtdobatiim Noetling 
Celt if cs apostoUcus Smith 
Ccltitcs plauovoh'is Smith 
Celt it es ursensis Smith 
Cohnidntcs coiisau^uineu.s Smith 
Coluuibites Ugafiis Smith 
Coluiubitcs minimus Smitli 
Colundntes oruatus Smith 
Columbifcs parisiauus Hyatt and Smith 
Cohimbifes spciicci Smith 

Several new outcrops of the middle shale 
member have been encountered in the area 
around Bear Lake in southeastern Idaho, 
which have yielded an abundance of addi- 
tional specimens. Examination of all of 
Smith's types and my own large collections 
yields the following species as comprising 
the Cohim1)itcs fauna: 

Fscudosagcceras midtdobatum Xoetling 
Cordillcritcs angtdafus Hyatt and Smith 
Dicncroccras apostolieus (Smith) 

Subvishiiiiifes sp. indet. 

Xc nocclt it cs spciicci (Hyatt and Smith) 
Frcfloriaiiitcs montpclicrcusis n. sp. 

Fscudaspidifes popovi n. sp. 

Columbites jmrisianus Hyatt and Smith 
Fscudoccltitcs cheneyi n. sp. 

Svalbard iccras shcldoui n. sp. 

Nordopbiccras pilafum ( Hyatt and Smith) 
Nordophiccras jacksoni (Hyatt and Smith) 
Keyserliugites siephensoui n. sp. 

Tirol ites smith i n. sp. 

Tirolitcs astakiwvi n. sp. 

Tirolifes sp. indet. 
llcllcuitcs idahocnsc (Smith) 

Dalmatitcs kiftli n. sp. 

Ussurifes mausficldi ii. sp. 

Approximatedy 1000 feet above the mid- 
dle .shale member with the Columbites 
fauna is a unit eonsisting of a couple of 
hundred feet of gray-browai limestones and 
shales that have yielded the following 
fauna: 

Fscudosagcccras drinciisc Artliaher 
Isnilitoidcs hammoiidi n. sp. 

Epiccltitcs gciitii Aitliaber 
Svalbard iccras sp. indet. 

Czckauoivskitcs ef. deritnens Mojsisovies 
Siacheites sp. ind(‘t. 

KnjscrUngitcs bcarrivcrctisis n. sp. 



Keysevliugites bcarlakciisis n. sp. 

Olcnckitcs ef. spiuiplicafus Mojsisovies 
Frohmigaritcs mckclvci n. sp. 

Frohungarites gutstadti n. sp. 

Frohmigaritcs sp, indet. 

Above this fossiliferous unit with P ro- 
ll ini^a rites are at least 600 feet more of 
strata, but these are very poorly preserved 
and have yielded no ammonites. The top 
contact of the Thaynes Formation is not 
exposed in the Bear River Range. 

SYSTEMATIC PALEONTOLOGY' 

Class CEPHALOPODA Cuvier, 1797 
Subclass AMMONO/DEA Zittel, 1884 
Order PROLECANITIDA Miller and Furnish, 
1954 

Superfamily MEDLICOTTIACEAE Karpinsky, 
1889 

Family SAGECERATIDAE Hyatt, 1900 
Genus Pseudosogeceras Diener, 1895 
Type species, Pseudosogeceras mulfilobatum 

Noetling, 1905 

No other genus of Scythian ammonoid 
is as long ranging or as widely and abun- 
dantly distributed as Pseudosa^eceras, Ap- 
proximately a dozen species have been 
recognized, most of \^hich, however, were 
based on one or few specimens and are 
cpiite restricted in distribution. I recognize 
within the upper Scythian faunas of the 
world the following five species: 

Fscudosagcccras midtilobatnm Noctlinj; 
Fscudosagcccras dr incuse Artliaher 
Fscudosagcccras albauicum (Arthabor) 
Fscudosagcccras pasc/uayi Renz and Renz 
Fscudosagcccras sim jitcx Kiparisova 

Among these species pasquayi and sim- 
plex are kno\M:i only from single specimens 
at single* localities. The species albauicum 

^Abbreviations in this paper; MCZ rr Museum 
of Comparati\(' Zoolo,u>’; RMXH = British Miisenm 
(Xatiiral History); (rSf = Geolop;ical Siincy of 
India; PI U\^ = Paleontologieal Institute, Uni\er- 
sity of Nh'enna; C.PIBo = Ceoloe^ical Institute, 
Bcmn UmAersity; XHMB = Xatnral History Mu- 
seum Basel; USXM — United States Xational 
Muscmuu; USC’.S = United State's Cieologieal Sur- 
v('y. Xo data on repository an' j^iven for speeie’s 
not personall)' c'xamiued In’ the author. 
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is fairly well represented in the Siibco- 
himhifes fauna of Albania and Chios, as 
is dvuiensc, but the latter species is also 
known from a single specimen of late 
. Scythian age from southeast Idaho. The 
abo\ e species are only kno\Mi from upper- 
most Scythian horizons. The species which 
j is universal in its distribution is multi' 
lohafum. There are few fossiliferous marine 
I formations of Scythian age that have not 
yielded specimens of this species. 

Pseudosogeceros mulfilobafum Noetling 
Plate 34, figure 6; Text-figure 2 

Pseudosageceras midtilohafum Noetling, 1905: 
181, pis. 19-27; Freeh, 1905: pi. 23, figs. 4, 
5, pi. 25, fig. 1, pi. 26, fig. 3; Krafft and Diener, 
1909: 145, pi. 21, fig. 5; Wanner, 1911: 181, 
pi. 7, fig. 4; Diener, 1915: 237; Diener, 1917: 
173, pi. 1, fig. 13; Welter, 1922: 94, fig. 3; 
Diener, 1925: 96, fig. 26; Smith, 1932: 87, 
pi. 4, figs. 1-3, pi. 5, figs. 1-6, pi. 25, figs. 7-16, 
pi. 60, fig. 32, pi. 63, figs. 1-6; Kiitassy, 1933: 
630; Collignon, 1933: 24, pi. 11, fig. 2; Spath, 
1934: 54, fig. 6a; Kiparisova, 1947: 127, pi. 

25, figs. 3, 4; Kmninel, 1954: 18.5-187; Chao, 
1959: 183, pi. 1, figs. 9, 12; Silherling in 

Hose and Repenning, 1959: 2194; Jeannet, 

I 1959: 30, pi. 6, fig. 1; Tozer, 1961a: 44, pi. 

I 13, figs. 8, 9; Kiimmel, 1966: 388, pi. 1, figs. 

11, 12; Kuininel and Erben, 1968: 112, pi. 19, 
fig. 9; Kmninel, 1968b; 489. 

Pseiidosagcccras intermontaniim Hyatt and Smith, 
1905: 99, pi. 4, figs. 1-3, pi. .5, figs. 1-6, pi. 
63, figs. 1, 2; Mathews, 1929: 3, pi. 1, figs. 
18-22; C. Henz, 1945: 301; C. Renz, 1947: 147; 
Renz and Renz, 1947: 62; Renz and Renz, 

1948: 90, pi. 16, figs. 4, 7. 

Pscudosageceras midtilobatum var. gigantciim 
Kiparisova, 1947: 127, pi. 26, figs. 2-5; Popov, 
1961: 13, pi. 2, figs. 1, 2. 

Pscndosa^cccnis cf. midtilobatum, — Kiparisova, 
1961: 30, fig. 3. 

Pscudosagcccms schamarensc Kiparisova, 1961: 31, 
pi. 7, figs. 3, 4. 

Pseudosageceras cf. daviscllatum, — Renz and Renz, 
1948: 90, pi. 16, fig. 3. 

Pseiidosagcceras longilobatinn Kiparisova and 
Krishtofovich, 1954: 20, pi. 11, fig. 3; Kipari- 
sova, 1961: 29, pi. 6, figs. 1, 2, text-fig. 2; 

Popov, 1961: 12, pi. 10, fig. 1, te.\t-fig. 2. 

This is without doubt the most common 
and longest ranging of all Scythian am- 
monoids. The species multilohatum differs 
from F. drinense in the retention of a 



narrow talndate venter; however, the su- 
tures are not all that different. Including 
Pseudosagcceras lon^ilobatum Kiparisova in 
this species is done mainly on the claim 
of Popov (1961, p. 13) that the venter 
on the holotype of longilobatinn is not 
preseiA ed, Init on the specimen figured by 
Popov (1961, pi. 10, fig. 1), which has a 
suture identical to the holotype of longi- 
lobatum, the venter is tabulate. The lobes 
and saddles of this species are not much 
different from those of midtilobatum (Fig. 
2A, I). 

Occurrence. Worldwide in distribution, 
found in all Scythian zones. From the 
uppermost Scythian, the species is known 
from the Sid)colund)ites fauna of Chios; 
the upper Scythian of the Mangyshlak 
Peninsula; the Narmia Member of the 
Mianwali Formation in the Siirghar Range 
and Salt Range of West Pakistan; Nifoe- 
koko, Timor; the Subcoliind)ites fauna of 
the Primorye Region; the Olenekites and 
Dieneroceras zones of the Olenek River 
region; the Columbitcs fauna of southeast 
Idaho; the Upper Thaynes Formation, Con- 
fusion Range, Nevada; Upper Tobin For- 
mation, south end of Tobin Range, Nevada. 

Repository. Specimens from Colimd)ites 
Zone at Montpelier Canyon — suture speci- 
men (Fig. 2C) MCZ 9628, unfigured speci- 
mens MCZ 9549; from Hot Springs MCZ 
9550; specimens from upper Thaymes For- 
mation, Confusion Range, plesiotype (PI. 
34, fig. 6) USNM 153072; unfigured speci- 
men from Tobin I'ormation, Nevada, MCZ 
9650; from Narmia Member, Miamvali For- 
mation, Salt Range and Surghar Range, 
West Pakistan, MCZ 9576-9580; from Snb- 
colunibites fauna Kotal-e-Tera, Afghanis- 
tan, MCZ 10166, 10173; from Subcolurnbites 
fauna of Chios, plesioty^^e F. intermontaniim 
(Renz and Renz, 1948: pi. 16, fig. 4) 
NHMB J13813; (Renz and Renz, 1948: pi. 
16, fig. 7) NUMB J13814, imfigured speci- 
mens NUMB J13815; F. cf. clavisellatum 
(Renz and Renz, 1948: pi. 16, fig. 3) 
NHMB J13812; specimen from Olenekites 
Zone, Olenek River region MCZ 8678. 
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Figure 2. Diogrammatic represenfafian of the suture of: A, Pseudosogeceros mullilobotvm , — Krafft and Diener (1909: pi. 

21, fig. 5c), from Hedensfroemia beds, Mulh, Himalayas, at o diameter of approximately 70 mm; B, holotype Pseudosageceras 
intermontanum Hyott ond Smith (1905: pi. 4, fig. 3), from A4ee^^oceras limestone, Thoynes Formotion, southeost Idaho, 

at a diameter of 65 mm; C, Pseudosageceras multilobatum Naetling (MCZ 9628), from Columbites fauno, Montpelier Can- 
yon, southeast Idaho, ot o whorl height of 10.5 mm; D, Pseudosageceras schomarense Kiparisovo (1961: fig. 4), from 
mid-Scythian strata in the Primorye Region, at o whorl height of 18 mm; E, Pseudosageceras drinense Arthober (1911: 
pi. 17(1), fig. 7), from Subcolumbites founa of Albonio; F, Pseudosageceras drinense Arthober, from Upper Thoynes 
Formation, Hommond Creek, southeost Idoho (MCZ 9489), ot a whorl height of 13 mm; G, Pseudosageceras simplex 
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Pseudosogeceras drinense Arthaber 

Plate 12, figures 4, 5; Text-figure 2 

Fseitdosa^eccras mult ilohat inn, — Arthaber, 1908: 
279, pi. 12(2), figs. 3a-c. 

Psendosa^eceras drinense Arthaber, 1911: 201, 
17(1), figs. 6, 7; Diener, 1915: 236; C. Renz, 
1928: 155; Kiitassy, 1933: 639; Spath, 1934; 
55, fig. 6c; Renz and Renz, 1947: 62; Renz and 
Renz, 1948: 92, pi. 16, figs. 6-6a. 
Pseudosogeceras drinense Arthaber var. ineen- 
trolata Renz and Renz, 1948: 92, pi. 16, figs. 
11-lla. 

Metahedenstroemia n. sp. Kiimmel, 1954: 187. 

Arthaber (1911: 201) stated he had 13 
specimens of this species l)iit only the 
holotype specimen (PL 12, figs. 4, 5) is still 
preserved. The principal distinguishing 
feature of this species is the acute venter 
developed in the later growth stages. The 
suture (Fig. 2E) is quite similar to that of 
Fseudosagcceras mult ilobat inn, A small 
fragmentary specimen from the upper 
Thaynes Formation can be assigned to this 
species. Its suture (Fig. 2F), though taken 
at a whorl height of 13 mm, is like that of 
the Albanian specimens. 

Occurrence. Subcohnnbites fauna of 
Albania and Chios; the upper Thaynes For- 
mation, Hammond Creek, southeast Idaho. 

Repository. The holotype is in the 
Paleontological Institute, Vienna; the Brit- 
ish Museum has 15 parat>qDcs BMNH 
C22984“98, C23002; the figured specimens 
from Chios (Renz and Renz, 1948: pi. 16, 
fig. 6) NHMB J13816, unfigured specimens 
from Maradovuno on Chios NHMB J 13817, 
from Kephalovuno NHMB J13818; the 



specimen from southeast Idaho is MCZ 
9489. 

Pseudosogeceras olbanicum (Arthaber) 
Plate 21, figures 5, 6; Text-figure 2 

Sageceras alhanienni Arthaber, 1908: 281, pi. 
13(3), figs, la-c; Arthaber, 1911: 203, pi. 
17(1), figs. 4, 5; Diener, 1915: 249; C. Renz, 
1928: 155; Kutassy, 1933: 651; Renz and 

Renz, 1947: 62; Renz and Renz, 1948; 94, 

pi. 16, figs. 5-5a, lO-lOa. 

Pseudosogeceras olbanicum, — Spath, 1934: 56, 

fig. 6b. 

Arthaber (1911: 203) stated he had 15 
specimens of this species. There is today 
in the Paleontological Institute, Vienna, 
only the holotype figured by Arthaber and 
also figured here (PI. 21, figs. 5, 6). This 
specimen measures 64.3 mm in diameter, 
12 mm for the width of the adoral whorl, 
and approximately 40 mm for the height 
of the adoral whorl. Arthaber s representa- 
tion of the suture (Fig. 2M ) is accurate. 
The principal distinguishing feature of this 
species is its suture. 

Occurrence. Subeobnnbites fauna of 
Albania and Chios. 

Repository. The holotype is in the 
Paleontological Institute, Vienna; the Brit- 
ish Museum has 13 paratypes BMNH 
C22999-23001, 23003-12; the plesiotypes 
from Chios (Renz and Renz, 1948: pi. 16, 
fig. 5) NHMB J13821, (Renz and Renz, 
1948: pi. 16, fig. 10) NHMB J13822; 

unfigured specimens from Maradovuno 
NHMB J 13823, from Kephalovuno NHMB 
J13824. 



<- 



Kiporisavo (1961; fig. 1), from Subcofumbites fauna, Primorye Region, Siberia, ot o whorl height of 14.5 mm; H, 
Pseudosogeceras pasquayi Renz ond Renz (1948: pi. 16, fig. 2b), from Subcolumbites fauna of Chios, ot a diometer of 35 
mm; I, Pseudosogeceras fongilobaium Kiparisova (1961: fig. 2), from Subcolumbites founo of Primorye Region, Siberia, 

ot a whorl height of 19 mm; J, holotype, Pseudosogeceras fsotengense Chao (1959: fig. 5b), from Owen/tes zone, 
Kwongsi, Chino, at a diometer of opproximately 30 mm; K, Pseudosogeceras longilobatum var. kwangsiense Chao (1959: 
fig. 5c), from Owenites Zone, Kwongsi, China, ot a diameter of approximately 35 mm; L, Pseudosogeceras compressus 
(Mathews, 1929: pi. 1, fig. 17), from Anasibibites fauna. Fort Douglas, Utah, at o diameter of opproximately 20 mm; 

M, Pseudosageceras olbanicum (Arthaber, 1911: pi. 17(1), fig. 5), from Subcolumbites founo of Albania at o diometer 

of 55 mm; N, holotype Pseudosageceras curvatum Chao (1959: fig. 52), from Flemingites fauna, Kwangsi, China, at o 
diameter of opproximately 70 mm; O, Pseudosageceras cf. clavisellatum, Renz and Renz (1948: pi. 16, fig. 3a), from 
Subcolumbites founa of Chios, ot o diometer of 24 mm; P, Pseudosageceras clavisellatum Diener (1913: pi. 4, fig. 5c), from 
Ophiceras layer, Postonnah, Kashmir, at o diometer of approximotely 30 mm. 
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Pseudosogeceros posquayi Renz and Renz 
Text-figure 2 

Fscudosagcccras (Mcfasagcceras) pascpiayi Renz 
and Renz, 1947: 62, 79; Renz and Renz, 1948: 
93, pi. 16, iig. 2. 

Pseiulosageccras pas(pun/i, — Kninmel, in Arkell et 
al., 1957: L75. 

A species based on a single specimen, 
distinctive for its unusual suture (Fig. 2H). 
Tlie holotype measures 37.7 mm in diam- 
eter, 6.3 mm for the width of the adoral 
whorl, 22.5 mm for the height. 

Occurrence. Suheolumhites fauna, Chios. 
Repository, flolotype NHMB J 13820. 

Pseudosogeceros simplex Kiparisova 
Text-figure 2 

P.scndosageceras simplex Kiparisova, 1947: 128, 

pi. 25, fis. 2, text-fig. 6; Kiparisova, 1961: 28, 
pi. 6, fig. 3, text-fig. 1. 

Another species established for a single 
incomplete specimen. Its special features 
are a narrow rounded venter and a (tuite 
simple suture (Fig. 2G). The suture is very 
much like that of P. alhanicum except for 
its lack of curvature (Fig. 2C, M). It is 
highly possible^ that this difference is not 
of specific importance and that additional 
samples of each of these species would 
show the curvature and alignment of the 
suture to be highly variable. 

Occurrence. Snbeohnnhites Zone, Pri- 
morye Uegion, Siberia. 

Genus Cordillerites Hyatt and Smith, 1905 
Type species, Cordillerites ongulofus Hyatt 
and Smith, 1905 

Cordillerites ongulotus Hyatt and Smith 
Plate 20, figures 5, 6; Plate 51, figures 
6, 7; Text-figure 3 

Cordillerites angidatiis Hyatt and Smith, 1905: 
1 10, pi. 2, figs. 1-8, pi. 68, ligs. 1-10, pi. 71, 
figs. 1-6, pi. 85, figs. 14-20; Frc-di, 1908: 
pi. 63, fig. 2; Dieiier, 1915: 112; Dicaua*, 1917: 
175, pi. I, fig. 11; Smith, 1932: 96, pi. 2, 

figs. 1-8, pi. 42, figs. 14-20, pi. 60, fig. 14, 
])i. 68, figs. 1-10, pi. 71, figs. 1-6; Spath, 1934: 
61; C. Rc'iiz, 1947: 176; Knimnd, in Arkc41, 

vt ah, 1957: L75. 

tleden.^iwemia skipetarinisis Artliahcr, 1911: 208, 
pi. 17( 1), fig. 13. 
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Assigned to Cordillerites asgvlatvs Hyatt 
AND Smith. 
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K))iliedenstroemia skipe(are)isis, — Spath, 1934: 222, 
fig. 71. 

c4. Cordillerites angulatiis, — Renz and Renz, 1947: 
67; Renz and Renz, 1948: 88, pi. 16, fig. 9. 
Cordillerites kican^sianiis Chao, 1959: 33, 188, 

pi. 44, figs. 7, 8, text-fig. 6h; Kiiimnel and 
Steele, 1962: 645. 

Cordillerites orinitalis Chao, 1959: 31, 188, pi. 

1, figs. 10, 11, text-1 ig. 6a. 

Pseudosageeeros hiearinatum Tozer, 1965a: 16, 

pi. 2, figs. 8a-d, text-fig. 1. 

Cordillerites up until now ha.s Iieen 
knowai only through its type species, C. 
angnlatns, from the Mcekoceras limestone 
of southeast Idaho. The description and 
illustrations of this species b\' Ilxatt and 
Smith (1905) and Smith (1932) are quite 
adeciuate. The measurements of the speci- 
mens assigned to this specaes are gix'cn 
on Table 23. 







Figure 3. Diagrammatic representatian af the sutures af twa species of Cardillerites. A-K, Cordilleri'tes angulatus Hyatt 
and Smith; A, paralectatype, at a diameter of 90 mm (Hyatt and Smith, 1905: pi. 68, fig. 3, USNM 75300a); B, 
paralectatype, at a diameter af 80 mm (Hyatt and Smith, 1905; pi. 68, fig. 6, USNM 75300b); C, lectotype, at a diameter 
af 35 mm (Hyatt and Smith, 1905; pi. 2, fig. 3, USNM 75247a); D, paralectotype, at a diameter af 25 mm (Hyatt and 
Smith, 1905: pi. 68, fig. 10, USNM 75300c); E, paralectatype, at a diameter of 17 mm (Hyatt and Smith, 1905: pi. 71, 
fig. 5); F, paralectatype, at a diameter af 10 mm (Hyatt and Smith, 1905: pi. 71, fig. 2); G, halotype af Hedenstroemia 
skipetarensis Arthaber (1911: pi. 17(1), fig. 13), new drawing at a diameter of 15.7 mm; H, specimen fram Calumbites 
Zane, sautheast Idaho, at a diameter of 29 mm (MCZ 9569); I, cf. Cardillerifes angu/atus, — Renz and Renz (1948: pi. 

16, fig. 9b), at a diameter af approximately 20 mm; J, holatype C. arienfalis Chao (1959: fig. 6a), at a diameter of 55 
mm; K, holatype C. frwangsianus Chao (1959: fig. 6b), at a diameter of 19 mm; L, Cordilleriles canc/nnus Kiparisova (1961: 
fig. 5), at a diameter of 42 mm. 

Specimens of figures A-F, from Mee/coceras fauna of southeastern Idaho; G, from Subcalumbites fauna of Albania; H, 
Columbites fauna of southeastern Idaho; I, from Subcalumbites fauna of Chios; J, from Subcalumbites fauna af Kwangsi, 
China; K, from Owenites fauna of Kwangsi, China; L, from the Praptychites Zone of the Primorye Region. 
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The Columbites fauna of southeast Idaho 
has yielded six specimens of this species. 
One of them is illustrated here on Plate 
51, figures 6, 7 and its suture on Figure 
311. These specimens agree remarkably 
with all the essential features of the types 
from the Meekoceras limestone. 

Ucdenstroemia skipetarensis Arthaber 
(1911: 208) was estaldished for a small, 
involute, compressed specimen of 15.8 mm 
in diameter (PI. 20, figs. 5, 6). Arthaber 
(1911) considered this small specimen to 
be unique and possibly deserving separate 
generic status. Spath (1934: 222) estab- 
lished the genus Epihcdcnstroemia with 
Hedcnstroemia skipetarensis Arthaber as 
type. The uniqueness of the species centers 
around the curvature of the suture as 
depicted by Arthaber (1911: pi. 17(1), 

fig. 13c). Re-examination of Arthaber s 
type specimen elearly shows that this rep- 
resentation of the suture was not one of 
the most successful in his monograph. A 
new drawing of the suture of this type 
specimen is shown here on Figure 3G. The 
suture is nearly identical to the suture of 
the American specimens of Cord die rites 
an^tdatus from the Meekoeeras limestone 
at a diameter of 17 mm (Fig. 3E) and 25 
mm (Fig. 3D). The shape of the conch, 
nature* of the venter, etc., also fit in per- 
fectly with the American type specimens. 
The Subcolumhites fauna of Chios also 
contains this species. Renz and Renz ( 1948: 
89) had one specimen they assigned to 
this speeies with the symbol “ef."’ There 
are in addition four specimens from the 
Snbcohn?d)ites fauna of Chios in the Nat- 
ural History Museum, Basel. The suture 
(Fig. 31), as noted l)y Renz and Renz 
(1948: 89), is very much like that of the 
leetotype (Fig. 3C). There is no question 
but that these Sid)coIumbites fauna speci- 
nu'us from Chios are conspeeifie \\ ith th(* 
American type s]:)eeimens. 

Tozer (1965a: 16), in the discussion of 
his new specie's Psendosa iieeeras biearina- 
tunp stressed the* possible* affinities e)f 



his speeies with Iledenstroemia skipetaren- 
sis Arthaber. The suture of Tozer s speei- 
men is nearly identical to that of C. 
anp!,idatiis illustrated by Hyatt and Smith 
( 1905: pi. 68, fig. 6; Fig. 3B of this report). 
The general shape of the conch, etc., fits 
in perfectly. 

The deseriptions and illustrations of 
Cordillerites kwan^sianus Chao ( 1959) 
from the Oicenites Zone, Kwangsi, China, 
and Cordillerites orientalis from the Sid)- 
coUnnbifes fauna of Kwangsi, China, leave 
much to be desired. The first of these 
speeies was based on a single specimen, 
the second on only two. The sutures of 
these species (Figs. 3J, K) are very com- 
parable to tlie mature sutures of the Ameri- 
can type specimens (Figs. 3A, B). I can 
find no justification for not considering 
these two species as synonyms of Cordil- 
lerites angulatus. 

The only other species of Cordillerites 
recognized here is C. concinnus Kiparisova 
from the early Scythian Proptychites Zone 
of Kiparisova (1961: 33) in the Primorye 
Rc'gion, Siberia. This species differs mainh^ 
in the nature of its suture. 

Cordillerites compressiis Mathews (1929: 
3) from the Anasibirites fauna of Fort 
Douglas, Utah, had been accepted as a 
valid species of Cordillerites by Smith 
(1932) and Spath (1934). On the basis 
primarily of the much greater elaboration 
of the suture, 1 consider this to be a species 
of Pseiidosageeeras, 

Occurrence. This species is now known 
from the mid-Scythian Meekoceras Zone of 
southeast Idaho and the equivalent horizon 
in Kwangsi, China (Chao collection 542b): 
from the Colund)ites fauna of southeast 
Idaho; from the Subcolund)ites fauna (or 
its equivalent) in Albania, Chios, Kwangsi, 
and British Columbia. 

Repository. The new specimens from 
the Columbites fauna of southeast Idaho 
reeorded here are MCZ 9569 (PI. 51, figs. 
5, 6), un figured sp(*cimens from Hot 

S[) rings MCZ 9627. 
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Order CERATITIDA Hyatt, 1884 
Superfamily OTOCERATACEAE Hyatt, 

1900 

Family DIENEROCERATIDAE Kummel, 1952 

This family was originally introduced for 
the single genus Dicucroccras which is in- 
terpreted as a persisiting stock of the 
ophiceratids and a probable root of later 
ornamented stocks. Dicncwccras is one of 
the simplest of Scythian aminonoids and 
quite common throughout the Scythian. In- 
cluded in the family are Subvishmiites and 
llcmilecauites, Roth of these genera are 
much like Diencwcevas in the simplicity of 
their sutures and conch form. They are 
characterized by acute venters; Subvisli- 
nuites has a more inflated whorl section; 
llewilccciuites a highly compressed whorl 
section, llcmilccanitcs is restricted to the 
late Scythian Pwhiin^aritcs Zone; Diencro- 
ceras and Siibvishmiitcs are quite common 
in mid-Scythian faunas. 

Genus Dieneroceras Spath, 1934 
Type species, Ophiceros dieneri Hyatt and 
Smith, 1905 

This genus is not nearly as common nor 
as widely distributed in the late Scythian 
as it is in the Owenites Zone of mid- 
Scythian age. There are two species (D. 
mediterranea, D. skutarciisis) represented 
by few specimens in the Subcohimbites 
faunas of Albania and Chios. The correla- 
tive fauna in the Primorye Region contains 
a single specimen assigned to D. karaziui 
n. sp. In the underlying Columbites Zone 
there are only two species: D. demokidovi 
from northern Siberia, and D. apostoUcus 
from southeast Idaho and northern Siberia. 

Dieneroceras mediferronea (Arthaber) 

Plate 4, figures 7-10; Plate 19, figures 
3, 4; Text-figure 4. 

Xcuaspis mediierranea Arthaber, 1908: 260, pi. 

11(1), fi^s. 3a-e; Arthaber, 1911: 231; Diener, 
1915: 311; Spath, 1934: 134, 136, 293. 

Celt it es- keirensis Arthaber, 1908: 273, pi. 11(1), 
figs. 8a-e; Diener, 1915: 75; Henz and Renz, 
1948: 42, pi. 3, fig. 6 (non 3). 

Xcnodiscfis keireusis (Arthaber) 1911: 181. 



Ophiceras auk tint (da Arihdhvr (non Diener), 1911: 

239, pi. 21(5), fig. 4. 

Ophiccras ef. sakiintida Diener, 1915: 212. 

The type specimen measures 53.7 mm 
in diameter, 11.4 mm for the width of the 
last whorl, 13.8 mm for the height, and 
26.5 mm for the diameter of the umbilicus. 
The whorls are subtrapezoidal in cross- 
section, the flanks con\erging slightly 
towards a \ow\ arched venter. The ventral 
and umbilical shoulders are rounded. The 
specimen had been ground and polished 
on part of the phragmocone to expose the 
suture, but in this case I do not believe 
there is any apprecial)le distortion to the 
suture. A new drawing of this suture is 
shown on Figure 4 A. 

The specimen Arthaber (1908: 273) as- 
signed to Ccltites keirensis is a small in- 
dividual with the following measurements: 
Diameter 28.8, WTdth 8.8, Height 9.3, 
Umbilicus 12.8 mm. The apparent sharpen- 
ing of the venter in the adoral quarter 
x'olution I believe is due to factors of preser- 
vation and is not the true outline of the 
whorl at that stage (PI. 4, figs. 9, 10). 
The suture is identical to that of the type 
specimen. The specimen clearly is a juve- 
nile form of D. mcditerranca, A compa- 
rable specimen from the Subeobnn1)ites 
fauna of Chios was assigned by Renz and 
Renz (1948: 42, pi. 3, fig. 6)' to CeUites 
keirensis, and this I believe also to be a 
jmenile form of D. mediterrcinea. One of 
the specimens from Chios that Renz and 
Renz (1948: 42, pi. 3, fig. 3) assigned to 
Celtites keirensis is a speeimen of Hemile- 
eanites disens. 

The specimen Arthaber assigned to 
Ophieeras sak tint ala Diener is incomplete 
and slightly crushed (Pi. 19, figs. 3, 4). 
Direct comparison of this specimen with 
the other specimens assigned to D. mediter- 
ranea eonvinces me that they are con- 
specific. 

Ocenrrenec. Subeolumbites fauna of 
All)ania and Chios. 

Repository. The Paleontological Institute 
of Vienna has the holotype of Xenaspis 
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Figure 4. Diagrammatic representation of the suture of: A, holotype, Dieneroceras medllerranea (Arthaber, 1908: pi. 

11(1), figs. 3a-c), from Subcalumbites fauna of Albania, new drawing at a diameter af 36 mm; B, holotype D/eneroceras 
s/<utarens/s (Arthaber, 1911: pi. 21(5), fig. 1), from Subcolumbites fauna of Albania, at a diameter of 18 mm; the 
goniatitic aspect of the lobes is most probably due to excessive grinding in the preparation of the specimen; C, 

Dieneroceras demokidavi Popov (1961: fig. 6f), from "D/eneraceras' ’ Zone, Olenek River basin, Siberia; D, Dieneroceras 

karazini nov. nom. (Kiparisava, 1961: fig. 14), from Subcolumbites fauna, Primorye Region, Siberia, at a whorl height 

of 7 mm; E, holotype Hemilecanites discus (Arthaber, 1908: pi. 11(1), fig. 5), from Subcalumbites fauna of Albania ot a 
diameter of approximately 20 mm; F, paratype Hemilecanites paradiscus n. sp. from Subcalumbites fauna of Tobin Forma- 
matian, Nevada, at a diameter of 16 mm (MCZ 9631); G, paratype Hemilecanites paradiscus n. sp. fram Subcolumbites 
fauna of Tobin Formation, Nevada, at a diameter of 14 mm (MCZ 9483); H, holotype Xenaspis enver/s Arthaber (1911: pi. 
20(4), fig. 3), from Subcolumbites fauna of Albania. 



ulcditcrranca and Ccltites keiveusis. and the 
plc\si()typ(^ of Ophiccras sakuntala Arthalier 
(non Dieii(‘r). Tlie ple.siot\'pe of Ccltites 
keireusis from Chio.s i.s NUMB J 13654. 

Dieneroceras skufarensis (Arthaber) 

Plate 20, figures 3, 4; Text-figure 4 



Lecanites 

21 ( 5 ), 



sk u tarot s is- A iT 1 1 a her, 
fi<4. 1; Spntli, 1931: 



1911: 237, pi. 

135, 136: Hen/. 



aiul H(‘i]/, 1947: 61; Renz and Henz, 1948: 

55, pi. 3, fiK. 5. 

Pmarilcs skularen.sis, — Dirater, 1915: 228. 

Tliis is a dieneroceratid \ c‘r\^ inucli on the 
patt(‘rn of Dieneroceras kuechti (Hyatt and 
Sinitli) from th(' Oicenites Zone; it could 
possibly be conspecifie witli that species. 
How(‘V(‘r, lu'eaiise of tlie smallness of the' 
sample' a\'ailable, a tendenev for D. sku- 
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tarensis to have a slightly more inflated 
whorl section, and the great age difference 
between these fonns I believe it best to 
recognize the independent status of this 
species. Another factor is the goniatitic 
character of the lobes (Fig. 4B). The 
specimen has been excessively ground and 
polished to expose the suture, and this 
could entirely account for the smooth lobes. 

Occurrence. Subcohimhifes fauna of 
Albania and Chios. 

Repository. The holotype, and only 
specimen from Albania, is in the Paleonto- 
logical Institute, Vienna. The figured speci- 
men from Chios (Renz and Renz, 1948: 
pi. 3, fig. 5) is NUMB J13700, unfig- 
ured specimens from Maradovuno NUMB 
J13701, from Kephalovuno NUMB J13702. 
The MCZ has three specimens from Chios, 
MCZ 10027, 10029. 

Dieneroceras korozini n. sp. 

Text-figure 4 

Dieneroceras dieneri Kiparisova (non Hyatt and 

Smith) 1961: 47, pi. 9, fig. 2. 

Kiparisova had only a single specimen 
of this species and this is indeed quite 
similar to D. dieneri. However, because of 
the great difference in age of the American 
D. dieneri (Oieenites fauna) and the Pri- 
morye specimen {Subeohnnbites fauna) I 
believe it best to consider them as separate 
species. There are differences in involu- 
tion, shape of the whorl section and suture 
(Fig. 4D), but the smallness of the sample 
prevents any evaluation of these differ- 
ences. 

Occurrence. Primorye Region, from Sub- 
eohunbites fauna between Cape Mushketov 
and Cape Karazin. 

Dieneroceras demokidovi Popov 
Text-figure 4 

Dieneroceras demokidovi Popov, 1961: 36, pi, 12, 

figs. L 5. 

Dieneroceras nikabitensis Popov, 1962a: 184, pi. 

3, fig. 1. 

The conch of this species is \ ery much 



on the pattern of that of D, knechti from 
the Oieenites Zone, except that the whorls 
are slightly more inflated. The conch is 
apparently completely smooth. It is really 
only in the smoothness of the conch that 
one can readily separate this species from 
D. apostoliciis. The suture is illustrated on 
Figure 4C. 

Occiirrenee. Dieneroceras Zone of Popov 
( 1961 ) from a number of localities in the 
Olenek and Kolyma river basins, Siberia. 

Repository. Popov’s specimens are in the 
Tchernyshev Central Geological Museum 
of Leningrad. The Museum of Compara- 
tive Zoology has three topotype specimens, 
MCZ 6105,^ 6106, 8679. 

Dieneroceras apostolicus (Smith) 

Plate 53, figures 1—12; Text-figures 5, 6 

Celtites aposioliens Smith, 1932: 104, pi. 48, 

figs. 1-10. 

'^Celtites* apostolicus, — Kummel, 1954: 187; 

Kummel, 1961: 519. 

Dieneroceras apostoliens, — Popov, 1961: 37, pi. 

12, fig. 6. 

Celtites planovolvis Smith, 1932: 104, pi. 48, 

figs. 11-20. 

''Celtites” planovolvis, — Kummel, 1954: 181; 

Kummel, 1961: 519. 

Celtites nrseusis Smith, 1932: 104, pi. 47, figs. 

11-23. 

"Celtites” nrseusis, — Kummel, 1954: 187; Kum- 

mel, 1961: 519. 

Dieneroceras khelaliensis Popov, 1961: 37, pi. 

12, fig. 4. 

Smith’s (1932) analysis and description 
of his three species of Celtites were not the 
most successful of his efforts. The three 
species were differentiated on sliglit dif- 
ferences in height and width of the whorls. 
The measurements of 50 specimens from 
the Coliimbites fauna of southeastern Idaho 
are listed on Table 24 and plotted on Figure 
6. It can readily be seen that the umbilical 
diameter and whorl height show only a 
small range of variability, clearly intra- 
specific. Smith (1932: 104) likewise stated 
the suture to be goniatitic. The sutures of 
six specimens plus five sutures reproduced 
by Smith (1932) are shown on Figure 5. 
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DIAMETER 



Figure 6. Variation in umbilical diameter (U) and whorl height (H) of D/eneroceros apastolicus (Smith) from Columbites 
fauna of Bear Lake region, sautheast Idaho. The data on this graph are from Table 24. 



All the specimens I studied have dentieu- 
lated lobes. It should be remarked, how- 
ever, that the preservation in dense, fine 
grained, black limestone often makes fine 
details of the suture very hard to observe. 



One additional factor of the suture is the 
great variability in the shape and size of 
the various elements. 

Smith noted the weak, forward projecting 
constrictions; however, these are absent 



<- 

Figure 5. Diagrammatic representation of the sutures of Dieneroceras apostalicus (Smith). A, at a diameter of 14.2 mm 
(MCZ 9524); B, at a diameter of 16.3 mm (MCZ 9525); C, at a diameter of 24.1 mm (MCZ 9526); D, at a diameter of 18 mm 
(USNM 74989c), from Smith (1932: pi. 48, fig. 7); E, at a diameter of 7 mm (USNM 74989d), from Smith (1932: pi. 48, fig. 
10); F, at a diameter of 20.9 mm (MCZ 9527); G, at a diameter of 15 mm (MCZ 9528); H, at a diameter of 5.5 mm 
(USNM 74987e), from Smith (1932: pi. 47, fig. 23); t, at a diameter of approximately 22 mm (USNM 74987c), from 

Smith (1932: pL 47, fig. 17); J, at a diameter of 15 mm (USNM 74988c), from Smith (1932: pi. 48, fig. 16); K, at a 

whorl height of 5.2 mm (MCZ 9529). All specimens from Columbites fauna, Thaynes Formation of southeast Idaho; speci- 
mens A, C, F, K from Montpelier Canyon; B, G, from Hot Springs; D, E, H, I, J from Paris Canyon. 
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Tahle 24. Measureaients of Dieneroceras apostolicus (Smith) from Columbites Fauxa 
Around North End of Bear Lake, Southeast Idaho. 



Xo. 


D 




ll 


U 


W/D 


II/D 


U/D 


Xo. 


D 


W 


H 


u 


W/D 


II /D 


U/D 


1. 


37.0? 


9.2 


8.5 


21.8 


24.9? 


22.9 


58.9 


26. 


22.0 


7.7 


6.3 


11.1 


35.0 


28.6 


50.5 


2. 


33.8 


8.1 


9.3 


18.5 


23.9 


27.5 


54.7 


27. 


21.8 


5.0 


5.8 


11.8 


22.9 


26.6 


54.1 


3. 


33.7 


7.9 


7.9 


19.4 


25.4 


25.4 


57.5 


28. 


21.4 


6.3 


5.8 


11.9 


39.4 


27.1 


56.2 


4. 


33.6 


7.5 


8.2 


19.3 


27.3 


24.4 


57.5 


29. 


21.2 


7.1 


5.1 


11.7 


33.5 


24.0 


55.2 


5. 


32.2 


? 


8.6 


17.2 


— 


26.7 


53.5 


30. 


21.1 


5.8 


5.8 


10.4 


27.5 


27.5 


49.3 


6. 


31.5 


7.9 


7.5 


18.4 


25.1 


23.8 


58.4 


31. 


21.0 


5.2 


5.8 


11.2 


24.8 


27.6 


53.4 


7. 


30.5 


8.7 


7.7 


16.7 


28.5 


25.2 


21.9 


32. 


20.8 


5.7 


5.4 


11.3 


27.4 


25.9 


54.3 


8. 


29.4 


6.8 


7.5 


15.3 


23.1 


25.5 


52.0 


33. 


20.7 


6.1 


5.2 


12.1 


38.4 


25.1 


58.5 


9. 


29.2 


6.8 


6.8 


16.0 


23.3 


23.3 


54.8 


34. 


20.0 


8.3 


5.4 


11.4 


41.5 


27.0 


57.0 


10. 


29.0 


6.6 


7.8 


14.2 


22.7 


26.8 


49.0 


35. 


19.0 


5.5 


5.0 


10.8 


28.9 


26.3 


56.9 


11. 


29.0 


8.4 


8.0 


15.2 


28.9 


27.6 


52.4 


36. 


19.0 


7.4 


5.0 


10.3 


38.9 


.36.3 


54.2 


12. 


26.7 


7.0 


6.8 


14.8 


26.2 


25.4 


57.6 


37. 


18.8 


7.0 


4.3 


10.8 


37.2 


22.8 


57.5 


13. 


25.8 


6.0 


7.5 


13.3 


23.2 


29.0 


51.6 


38. 


18.7 


5.7 


5.4 


9.2 


30.5 


28.9 


49.1 


14. 


25.5 


6.3 


6.4 


14.0 


24.7 


27.2 


54.9 


39. 


18.5 


6.4 


5.4 


10.0 


34.6 


29.2 


54.0 


15. 


25.2? 


7.7 


6.6 


14.4 


30.5 


25.2 


57.2 


40. 


18.0 


5.0 


4.6 


9.8 


27.7 


25.5 


54.4 


16. 


25.0 


? 


6.2 


14.0 


— 


24.8 


56.0 


41. 


17.5 


5.5 


4.6 


9.4 


31.4 


26.3 


53.7 


17. 


25.0 


6.5 


5.9 


14.5 


26.0 


23.6 


58.0 


42. 


17.1 


5.3 


4.7 


9.0 


31.0 


27.5 


52.5 


18. 


24.7 


7.5 


6.9 


12.4 


31.6 


24.3 


50.2 


43. 


16.5 


4.6 


4.0 


8.7 


27.8 


24.2 


54.3 


19. 


24.4 


6.1 


6.6 


12.6 


25.0 


27.1 


51.7 


44. 


16.3 


5.0 


4.4 


9.4 


30.6 


27.0 


57.7 


20. 


24.2 


7.0 


6.8 


12.5 


28.9 


28.1 


51.6 


45. 


15.2 


5.5 


4.4 


8.2 


36.2 


28.9 


53.9 


21. 


23.5 


8.8 


6.8 


12.4 


37.4 


28.9 


52.8 


46. 


14.9 


5.8 


3.2 


8.2 


38.9 


21.4 


55.0 


22. 


22.8 


5.8 


6.1 


12.6 


25.4 


26.7 


55.3 


47. 


14.1 


6.5 


4.1 


7.8 


46.1 


29.0 


55.3 


23. 


22.7 


6.5 


6.9 


11.4 


28.6 


30.4 


50.2 


48. 


13.2 


5.6 


3.2 


7.0 


42.4 


24.2 


53.0 


24. 


22.4 


p 


5.6 


12.0 


— 


25.0 


53.7 


49. 


8.4 


4.6 


3.7 


6.9 


54.8 


44.1 


82.2 


25. 


22.3 


5.8 


5.8 


12.1 


26.0 


26.0 


54.3 


50. 


6.9 


3.8 


2.0? 


3.2 


55.1 


28.9? 


46.4 


1. 


Paratype, 


Ccltites 


urscusis Smith ( 1932 


; pi. • 


47, figs. 


13, 14), 


USXM 


74987b. 












b. 


Ilolotype 


( Smith, 


1932: 


pi. dS. 


, figs. 1 


, 2), 


USXM 


74989a. 
















7. 


Ilolotype, 


Ccltites 


urscusis Smith (1932 


: Pl. • 


47, figs. 


11, 12), 


USXM 


74987a. 












11. 


Paratype, 


Ccltites 


urscusis Smith 


1 (1932 


: pl. 47, figs. 


15, lb). 


USXM 


74987c. 













21. llolotvpe, Ccltites platiovolvis Smith (1932: pi. 48, figs. 11, 12), USXM 74988a. 

23. Paratype (Smith, 1932: pi. 48, figs. 3, 4), USXM 74989b. 

34. Paratvpe, Ccltites ]Aanovohts Smith (1932: pi. 48, figs. 13, 14), USXM 74988b. 

41. Paratype (Smith, 1932: pi. 48, figs. 5-7), USXM 74989c. 

45. Paratype, Ccltites urscusis Smith (1932: pi. 47, figs. 18, 19), USXM 74987d. 
50. Paratype (Smith, 1932; pi. 48, figs. 8-10), USXM 74987cl. 



completuly on a large number of speci- 
mens, and it is quite clear that this is a 
highly variable feature. This feature would 
g(‘uerally suggest relationshij) to Xeno- 
ccltifes; however, in this ease the whole 
aspect of the whorls is different from that 
of “typical” xcaioeeltitids. 

Ev(‘n though the descriptions and illus- 
trations of Popov's two Siberian species 
leave mneh to be desired, I believe they 
are eonspeeifie with the Idaho forms. 

This species is quite' similar in its basic 
conch shape to D. demokidovi Popov, but 
that species apparc'utly is smooth, lacking 
any lorm of constrictions. 



Occurrence. Tlie middle shale member 
of the Thaynes Formation, Columbites 
fauna, Paris Caiuon, Montpc'lier Canyon, 
Hot Springs, and Draney Creek, .south- 
eastern Idaho. The two spe'cies recorded 
by PopoN' are from the Dieneroceras Zone 
of Popov in thrc'c difb'rent localities in the 
Kol\’ma River basin, Siberia. 

Ilepositonj. Ilolotype USNM 74989a (PI. 
53, figs. Kk 11); paratypes USNM 749891) 
(PI. 53, fig. 12), USNM 74989c (Smith, 
1932: pi. 48, figs. 5-7), USNM 74989d 

(Smith, 1932; pi. 48, figs. 8-10); suture 
specimens MCZ 9524 ( iMg. 5A), MCZ 9525 
(Fig. 5R), MCZ 9526 (Fig. 5C), MCZ 9527 
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(Fig. 5F), MCZ 9528 (Fig. 5G), MCZ 
9529 (Fig, 5K); iinfigiired specimens from 
Montpelier Canyon MCZ 9530, from Hot 
Springs MCZ 9531. Holotype Ccltifcs 
planovolvis, USNM 74988a (Pi. 53, figs. 7, 
8); paratype USNM 74988b (PI. 53, fig. 9); 
suture specimens USNM 7498Sc (Smith, 
1932: pi. 48, fig. 16), USNM 74988d (Smith, 
1932: pi. 48, figs. 17-20). Ilolotvpe Celfites 
uvsensls, USNM 74987a (PL 53,' figs. 1, 2); 
paratvpes USNM 74987b (PI. 53, figs. 3, 4), 
USNM 74987c (PL 53, figs. 5, 6), USNM 
74987d (Smith, 1932: pi. 47, bgs. 18-20), 
USNM 74987c (Smith, 1932: pL 47, figs. 
21-23). 

Genus Subvishnuifes Spath, 1930 

Type species, Subvishnuifes welferi Spath, 

1930 (= Visbnuifes sp. Welter, 1922) 

Records on this genus have increased 
consideral)ly in recent years. The type 
species of Su])vLshnuites was based on a 
single specimen from the Oiceuites fauna of 
Timor. Conspecific forms have l)een de- 
scribed by Kummel (1959: 443) from an 
Oiceuites fauna of South Island, New Zea- 
land, by Popov (1962b: 43 — as Parimfoites 
mastifkensis) from an Oiceuites fauna of 
the Caucasus Mountains, and from an 
Oiceuites fauna of Afghanistan (Kummel 
and Erben, 1968). In addition, the Oiceuites 
Zone of Kwangsi, China, contains Suh- 
vishiwites tieut Huge usis Cheio (1959). The 
specimen from the Dieueroeems Zone of 
Siberia (Popov 1962a) described as Imjoites 
eiekiteusis is a species of this genus. The 
Cohimhites Zone of southeast Idaho has 
yielded one fragmentary specimen that is 
described here. This specimen is C|uite like 
the Siberian S. eiekiteusis. Finally, the 
Narmia Member of the Mianwali Forma- 
tion in tlie Trans-Indus Surghar Range, 
West Pakistan, has yielded fragmentary 
representatives of this genus described as 
S. sp. indet. (Kummel, 1966). Tliis horizon 
I contains Procaniites kokeui, Prohuugarites 
cf. erasseplieatus, etc., and is late Scythian 
in age. Xenaspis euveris Arthaber (1911) 
from the Suheolumhites fauna of Albania 



is considered here to l)c a species of Suh- 
vislnudtes. The Subeolumbifes fauna at 
Kotal-e-Tera, Afghanistan, lias also yielded 
a couple of small specimens that have been 
recorded as Subvisliuiiites sp. indet. (Kum- 
mel, 1968a). There is also an interesting 
allied species described as Siibvish unites cf. 
euveris (Kummel, 1968b) from the Subeo- 
himbitcs fauna of Kotal-e-Tera, Afghanistan. 

This genus thus ranges in age through 
the whole of the upper half of the Scythian. 
As yet few specimens have been recovered 
and few species described. 

Subvishnuifes enveris (Arthaber) 
Text-figure 4 

Xenaspis enveris Arthal:)cr, 1911: 230, pi. 20(4), 

fe. 3; Dicner, 1915; 311; Spath, 1934: 293. 

The t\'pc and only specimen of this 
species is not in the collection of the 
Paleontological Institute, Vienna. The re- 
lationships of this species and its assign- 
ment to Subvishuuites are discusseM fully 
below in the description of Subvishuuites 
cf. euveris from Afghanistan. Spath (1934: 
293) considered this species to have a re- 
lationship to Eophyllites, but tliis I find 
difficult to understand. 

Oceiirreuee. Siibcohnnbites fauna, Kcira, 
Albania. 

Repository. The specimen is apparently 
lost, as it is not in the Paleontological In- 
stitute, Vienna. 

Subvishnuifes cf. enveris (Arthaber) 

Subvishnuifes cf. enveris (Arthaber), Kummel, 

1968b: 491, pi. 1, figs. 8, 9. 

This is a most interesting specimen from 
a Subeohnubites fauna at Kotal-e-Tera, 
Afghanistan. Tlie specimen measures 45 
mm in diameter, approximately 20 mm for 
the width of the adoral \\horl, 21 mm for 
the height, and 11.7 mm for the width of 
the umbilicus. The whorl sides are broadly 
arched, converging on to a rounded \ enter. 
The whorl sides bear widely spaced radial 
ribs that commence and are most con- 
spicuous on the umbilical shoulder and 
decrease in intensity towT^rd the venter 
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which is smooth. The acloral lialf volution 
has four sucli r\hs. The ribs arc also present 
on the inner whorls as far as they are pre- 
served. The umbilical shoulder is abruptly 
rounded and tlie umbilical wall, nearly 
vertical. The suture is not preserved. 

Arthaber's specimen of Xcnaspis envcris 
is slightly more evolute than my Afghan 
specimen (34 percent versus 27 percent) 
and has an acute venter on the adoral part 
of the living chamber. The ribbing, ac- 
cording to Arthaber, is de\ eloped only on 
the li\4ng chamber. The absence of the 
ribs on the phragmoeone could well be a 
matter of preparation or preservation. The 
suture of the Albanian specimen consists 
of two denticulated lateral lobes (Arthaber, 
1911: pi. 20(4), fig. 3c). 

It appears quite probable that the Al- 
banian Xcuasj)is envcris is not eonspecific 
with this Afghan specimen, though they 
are most probably congeneric. However, 
the assignincait of these two specimens may 
be open to question. The type specimen 
of Suhvishnititcs is a smooth form with an 
acute venter as are all the other specimens 
assigned to this genus. The Albanian and 
Afghan specimens have prominent radial 
ribs. A ease could be made that the Al- 
banian and Afghan species are generieally 
distinct from the more typical species of 
Snhvishunifes. However, data are so in- 
complete on botli the Albanian and Afglian 
species that it would be imprudcait to 
(‘stablish a new genus with (ather of these 
specimcais as type. Because^ of these factors, 
and because there are no other late Scythian 
gcaiera to whicT these specimens have an\' 
similarity, it seems best to assigii tluan to 
Snhvishnnitcs. 

Orcnrrcucc. 3\il)cohim])itcs fauna, Kotal- 
e-T('ra, Afghanistan. 

Ilcposiionj. MCZ 10148. 

Subvisbnuifes eiekifensis (Popov) 

Inynitvs ('Ukilrnsis Popov, 19G2a; 1(S4, pi. 3, lii^. 

5, 6. 

The dc'seriplion and illustration ol this 



species leave much to 1 k' desired; even so, 
the vv hole appearance of the conch and the 
plan of the suture show this species to be 
a member of Suhvishniiifes. This species is 
very similar in general appearance to Siih- 
vishnnites sp. indet. from the Colnmhitcs 
Zone of southeast Idaho. However, that 
species is known only from a single frag- 
mentary specimen, and data are insufficient 
to evaluate the rcOationships of the two 
forms. 

Occurrence. Dicncroceras Zone of Popov 
(1961, 1962a), Lena and Olenek river 
basins, Siberia. 

Subvishnuifes sp. indet. 

Plate 53, figure 15 

A single fragmentary specimen of ap- 
proximately 34 mm in diameter. The 
whorls are compressed, convex, converging 
on an acute venter. The lateral areas bear 
weak, broad, radial folds which are more 
apparent on the cast than the\' are on the 
sliell. Tlie umbilical shoulders are broadly 
rounded. The suture is only vaguely visible 
but it does show two lateral lobes. 

This spc'eimen is very similar in its form, 
etc., to S. cickitensis (Popov) from the 
Dicncroceras Zone of Siberia. It could w’cll 
be eonspecific with that speci(\s but data 
are not sufficient to allow^ a detailed anab*- 
sis. 

Occurroicc. CoJiimhitcs Zone, Thavaies 
Formation, Montpelier Canyon, southeast 
Idaho. 

Rcposifori/. MCZ 9512. 

Genus Hemilecanifes Spath, 1934 
Type species, Lecanifes discus Arthaber, 
1908 

Hemileconites discus (Arthaber) 

Plate 25, figures 9, 10; Text-figure 4 

lA'caniics disctis Arthahc‘r, 1908: 268, pi. 11(1), 

5a-c; Arthaber, 1911: 181, 238; Hen/, and 
Renz, 1947: 61; Hen/ and Henz, 1948; 55. 
PwavUcs (JisTus , — Oiiaier, 1915; 228. 
Ucmilccaiutcs di.snis\ — Spath, 1934: 135, pi. 13, 

IL^'. 7a-d; Kninmel, in Aikell et al., 1957; 1436, 
liKs. 169, 3; Chao, 1959: 11, 196, pi. 3, fi.u;s. 1,2. 



Ammonoids of the Late Scythian (Lower Triassic) • Kiimmel 375 



Ccltitcs kcirensis , — Reiiz and Hen/, (non Arthaber), 

1948; 42, pi. 3, fig. 3 (non fig. 6). 

This is another very distinctive species 
first described from the SuhcoUunhites 
fauna of Albania. Unfortunately, none of 
Arthaber’s types are preserved in the 
Paleontological Institute, Vienna. The speci- 
men recorded by Renz and Renz (1948: 
55) is illustrated here on Plate 25, figures 
9, 10. Tlie inner whorls of this specimen, 
up to a diameter of 14 mm, are exposed, 
and these show the whorl section to be 
approximately as wide as it is high and 
the venter to be broadly rounded. It is 
in the following volutions that the whorls 
become compressed and the venter acute. 
The suture is nearly identical to that of 
Arthaber’s holotypc (Fig. 4E), Another 
representative of this species in the Chios 
fauna is one of the specimens Renz and 
Renz (1948: 42, pi. 3, fig. 3) assigned to 
Ccltitcs kcirensis. 

The specimen recorded by Chao ( 1959 ) 
yielded no suture, but the distinctive 
morphology of this species suggests that 
the specimen from Kwangsi, China, is con- 
specific with the Albanian and Chios speci- 
mens of II. discus. 

The only other species of Ilemilccanitcs 
is II. paradisens n. sp. from the Subcoliim- 
hites fauna of the Tobin Foniiation, Ne- 
vada. This new species is quite similar to 
II. discus, but it is a more compressed and 
involute form with commensurate changes 
in the localization of the sutural elements 
(Fig, 4F). 

Occurrence. Suheohnnhites fauna of Al- 
bania, Chios, and Kwangsi, China (Chao 
collection 610). 

Repository. The holotype is supposed to 
be in the Paleontological Institute, Vienna, 
but has not been located and is presumed 
lost; however, four topotype specimens are 
in the British Museum (Natural History), 
C22875-8. The plesiotype (PI. 25, figs., 
9, 10) from Chios is NUMB J13703; the 
plesiotype of Celtites kcirensis, — Renz and 
Renz (non Arthaber) 1948; pi. 3, fig. 3, 
is NUMB J13653. 



Hemileconifes porodiscus n. sp. 

Plate 29, figures 11, 12; Plate 31, 
figures 15, 16; Plate 35, figure 12; 
Text-figure 4 

There arc nine, mostly incomplete, speci- 
mens in the collection from the Tobin For- 
mation, only two of which are complete 
enough to yield the following measure- 
ments: 

D W H U W/DH/DU/D 

Holotype 

(MCZ 9465) 21.1 3.4 8.0 6.8 16.2 37.9 32.2 

Paratype 

(MCZ 9451) 15.8 3.2 6.7 4.8 20.2 42.4 30.3 

The conch is much compressed, lenticular 
in cross section. The venter is narrowly 
rounded to oxynote. The flanks are only 
slightly convex and the umbilical shoulder 
and wall very low. The shell is perfectly 
smooth except for extremely fine radial 
growth lines. None of the specimens are 
sufficiently complete to show the apertural 
regions. The sutures are shown on Figure 
4F, G. 

There is no question but this species is 
closely related to II. discus. It differs in 
its greater compression and involution and 
in the spacing of the sutural elements. 

Occurrence. Tobin Formation, Pershing 
County, Nevada; south tip of Tobin Range, 
Cain Mountain 1:62,500 quad., center NW 
V4 sec. 9, T. 26N, R. 39E, 5,500 ft. S., 27.5 
ft. W from elevation point 5088 on range 
crest. 

Repository. Holotype MCZ 9465 (PI. 31, 
figs. 15, 16); paratype MCZ 9451 (Pi. 29, 
figs. 11, 12), MCZ 9473 (PI, 35, fig. 12); 
suture specimens MCZ 9631, 9483; unfig- 
ured paratypes MCZ 9483. 

Superfamily NORITACEAE Karpinsky, 1889 
Family XENOCELTITIDAE Spath, 1930 
Genus Xenocelfifes Spath, 1930 
Type species, Xenocelfifes subevolufus 

Spath, 1930 

The genus Xenoceltites is very widely 
distributed in the mid-Scythian Owenites 
Zone where it is represented by a fairly 
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large number of speeies. In tlie overlying 
Cohnnhites Zone the genus is represented 
by a single speeies (X. spcncei) known only 
from southeast Idaho. In the late Seythian 
Prohmiga rites Zone there are only three 
species, one each from the Salt Range, 
China, and Primorye Region. In each case 
these speeies are represented by very few 
specimens. An indeterminant species of 
this genus has been recorded from the 
Siihcohmibitcs fauna at Kotal-e-Tera, Af- 
ghanistan (Kummel, 1968b). 

Xenocelfites sinuafus (Waagen) 

Dinarites simiatus Waagen, 1895: 33, pi. 10, fig. 
4; DkMitT, 1915: 122. 

Xcuoccltites simiatus Cliao, 1959: 194; Kummel, 

1966: 389, pi. 1, figs. 1-8. 

Lccauitcs laqueus Waagen, 1895: 285, pi. 38, 

figs. 9, 10. 

Xenodiscus laqueus Diener, 1915: 313. 

This species has been recently described 
and illustrated (Kummel, 1966: 389) on 
the basis of new specimens. Among the 
few upper Scythian species oi Xenocelfites 
known, this species is most similar to X. 
crenoventrosus Chao (1959) from Kwangsi, 
China. There is close agreement on the 
suture and general conch shape, but the 
pattern of ornamentation is different. 

Occurrence. Sandstone beds of Narmia 
Member of Mianwali Formation, just above 
hard Bivalve Limestone, Chhidru Nala, 
Salt Range, West Pakistan. 

Repositorif. Ilolotype GSl 7110; topo- 
types MCZ'9581, 9582. 

Xenocelfites crenovenfrosus Chao 

Xenocelfites crenoventrosus Chao, 1959: 38, 194, 
pi. 3, figs. 14-15, pi. 42, figs. 2-6, text-fig. 
8a-c*. 

The description and illustration of this 
species are inadetiuate. The conch is of the 
general form of X. sitnuitus, but the ribs 
cross the venter forming a distinctive 
creniilaled patterm The stiture is quite 
likt' that of X. sinuatus. 

Occurrence. Suhcolumhilcs fauna, 
Kwangsi, China (Chao c‘ollectiou 542b). 



Xenocelfites spifsbergensis Spath 

Xenoeeltites spitshergensis Spath, 1934: 128, pi. 

9, figs. 1, 2, pi. 11, figs. 5, 7, 8; Kiparisova, 
1961: 50, p\. 9, figs. 7, 8. 

This species is recognized on the basis 
of two very small specimens of 21 and 15 
mm in diameter. Even so, the similarity to 
the Spitsbergen xenoceltitids is quite strik- 
ing, and I can do no more than agree with 
Kiparisova’s detennination. The type speci- 
mens of this species, from Spitsbergen, are 
of mid-Scythian Owenites Zone age and 
this specimen is said to haxe come from 
strata with Suheolutnbites. 

Occurrence. Subcolumbites fauna, Pri- 
morye Region, Siberia. 

Xenocelfites spencei (Hyatt and Smith) 

Plate 48, figures 5-9; Plate 52, figures 
1-7; Text-figures 7, 8 

Ophiceras speueei Hvalt and Smith, 1905: 119, 

pi. 62, fig.s. 1-10;' Dinner, 1915: 212; Smith, 
1932: 50, pi. 62, figs. 1-10. 

The middle shale member of the Thaynes 
Formation around Rear Lake, southeast 
Idaho, that contains the Columbites fauna 
has yielded an abundance of specimens of 
this species. Measurements of 99 speci- 
mens are given in Table 25 and the varia- 
tions in whorl width and height are plotted 
on Figure 8. T1 k‘ forward projecting con- 
strictions that cross the venter are quite 
variable in their intensity. As noted by 
Smith (1932: 50) these constrictions are 
most noticeable on the east; in man)' of 
the specimens the)' art' not at all apparent 
or expressed on tlu' shell. The suture con- 
sists of two denticulated lateral lobes and 
is quite varial)lt‘ in details of tlu' basic 
pattern (Fig. 7). 

Tliis speeies is not real!)' eomparal)le or 
very close to any of th(‘ upper Scythian 
species assigned to Xenoeeltites, as sinuatus, 
crenoventrosus, or tlu' spc'eies assigned by 
Kiparisova (1961) [o X. sj)it.sbcrgensis. It 
is however, tpiitt* similar in its over-all 
aspect to the Spitsbergen forms Spath 
(1934) assigned to X. subevolutus, X. gre- 



Ammoxoids of thf Late Scytiiiax (Lowei^ Tiuassk ) • Kummcd 377 




Figure 7. Diagrammotic representation of the sutures of Xenocelt/fes spencei (Hyatt and Smith), from the Columbifes founo, 
Thoynes Formotion of southeostern Idoho. A, ot o diometer of 17 mm (MCZ 9558); B, at o diometer of 21 mm (MCZ 
9559); C, ot o diometer of 18 mm (MCZ 9560); D, at o diometer of 22 mm (MCZ 9561); E, at o diometer of 13 mm 
(MCZ 9562); F, ot o diameter of 24 mm (MCZ 9563); G, at o diameter of 34 mm (MCZ 9551, PI. 52, fig. 1); H, poro- 
lectotype (Hyott and Smith, 1905: pi. 62, figs. 5-7; PI. 48, figs. 5, 6 of this report), at o diometer of 28 mm (USNM 75291b). 
Specimens of figures A, C, D, from Hot Springs, B, E, F, G from Montpelier Conyon, H, from Paris Canyon. 



go/7//, or X. sj)itsbcrgcmis\ all of niid- 
Scythian, Oicenitcs Zone, age. 

Occurrence. Middle shale member of 
Thaynes Formation, Columhites Zone, at 
Paris Canyon, Montpelier Canyon, and Hot 
Springs, Bear Lake region, and Draney 
Creek, southeast Idaho. 

Repository. Lectotype (PI. 48, figs. 7-9) 
USNM 75291a; paralectotype (PI. 48, figs. 
5, 6) USNM 75291b, paraleetotype (Hyatt 



and Smith, 1905: pi. 62, figs. 8-10) USNxM 
75291c; plesiotvpes (PI. 52, fig. 1) MCZ 
9551, (PI. 52, fig. 2) MCZ 9552, (PI. 52, 
fig. 3) xMCZ 9553, (PI. 52, fig. 4) MCZ 
9554, (PI. 52, fig. 5) MCZ 9555, (PI. 52, 
fig. 6) MCZ 9556, (Pi. 52, fig. 7) MCZ 
9557; suture specimens Figure 7, MCZ 9551, 
9558-9563; specimens from Montpelier Can- 
yon MCZ 9630, from Hot Springs MCZ 
9629. 
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Table 25. Measurements of Xe.soceltites spencei (Hyatt and Smith) from the Columbites 
Fauna, Beau Lake Region, Southeastern Idaho. 





D 


W 


II 


U 


W D 


II D 


U/D 




D 


\v 


11 


u 


W/D 


H D 


U/D 


1. 


51.5 


? 


16.2 


19.8 


? 


31.5 


38.4 


47. 


20.1 


5.8 


7.8 


6.6 


28.9 


38.8 


32.8 


2. 


49.8 


10.5 


14.5 


21.8 


21.1 


29.1 


43.8 


48. 


20.0 


5.2 


7.6 


6.4 


26.0 


38.0 


32.0 


3. 


46.4 


11.0 


16.2 


19.2 


23.7 


34.9 


41.4 


49. 


20.0 


5.3 


8.2 


6.6 


26.5 


41.0 


33.0 


4. 


45.8 


11.4 


17.4 


16.1 


24.9 


37.9 


35.2 


50. 


20.0 


6.3 


8.0 


6.7 


31.5 


40.0 


33.5 


5. 


42.3 


9.4 


15.0 


16.3 


22.2 


35.5 


38.5 


51. 


19.8 


5.6 


8.2 


6.3 


28.3 


41.4 


31.8 


6. 


42.3 


10.5? 


13.8 


18.6 


24.8? 


32.6 


43.9 


52. 


19.8 


5.5 


7.8 


6.9 


27.8 


39.4 


34.8 


7. 


40.8 


10.9 


15.7 


13.4 


26.7 


38.5 


.32.8 


53. 


19.7 


5.8 


7.3 


7.0 


29.4 


37.1 


35.5 


8. 


40.7 


10.0 


14.4 


15.2 


24.6 


35.4 


37.3 


54. 


19.7 


6.0 


8.5 


5.7 


30.5 


43.1 


28.9 


9. 


40.0 


10.0 


16.0 


12.2 


25.0 


40.0 


30.5 


55. 


19.7 


6.6 


7.2 


6.1 


33.5 


36.5 


30.9 


10. 


39.4 


9.4 


12.7 


17.3 


23.9 


32.2 


43.9 


56. 


19.5 


6.0 


8.3 


5.9 


30.8 


42.6 


30.3 


11. 


33.4 


9.0 


15.0 


8.7 


26.9 


44.9 


26.0 


57. 


19.5 


5.7 


8.2 


5.7 


29.2 


42.1 


29.2 


12. 


33.2 


7.8 


10.8 


14.0 


23.5 


32.5 


42.2 


58. 


19.2 


6.2 


8.0 


5.9 


32.2 


41.7 


30.7 


13. 


31.8 


7.8 


12.2 


11.3 


24.5 


38.4 


35.5 


59. 


19.1 


6.0 


8.7 


5.2 


31.4 


45.5 


27.2 


14. 


31.7 


8.2 


12.3 


10.3 


25.9 


38.8 


32.5 


60. 


19.0 


6.0 


7.2 


6.5 


31.6 


37.9 


34.2 


15. 


30.6 


8.1 


lo.e 


12.6 


26.5 


34.6 


41.2 


61. 


19.0 


6.0 


7.3 


6.4 


31.6 


38.42 


33.7 


16. 


30.5 


6.6 


10.2 


12.6 


21.6 


33.4 


41.3 


62. 


19.0 


6.2 


8.0 


5.6 


32.6 


42.1 


29.5 


17. 


29.7 


8.3 


13.1 


7.7 


27.9 


44.1 


25.9 


63. 


18.8 


5.6 


7.7 


6.0 


29.8 


40.9 


31.9 


18. 


29.2 


7.5 


10.7 


10.8 


25.7 


36.6 


36.9 


64. 


18.4 


5.6 


7.1 


6.6 


30.4 


38.9 


35.9 


19. 


29.0 


7.4 


11.4 


9.7 


25.5 


39.3 


33.4 


65. 


18.2 


5.7 


7.0 


6.3 


31.3 


38.5 


34.6 


20. 


28.8 


7.6 


10.2 


11.0 


26.4 


35.4 


38.2 


66. 


18.0 


4.6 


7.1 


6.5 


25.6 


39.4 


36.1 


21. 


26.7 


7.5 


9.8 


10.0 


28.1 


36.7 


37.5 


67. 


17.8 


5.8 


7.3 


5.7 


32.6 


41.0 


32.0 


22. 


26.5 


7.1 


10.2 


9.3 


26.8 


38.5 


35.1 


68. 


17.8 


5.5 


7.1 


6.1 


30.9 


39.9 


34.3 


23. 


25.4 


7.2 


9.0 


9.4 


28.3 


35.4 


37.0 


69. 


17.5 


5.3 


6.6 


6.4 


30.3 


37.7 


36.6 


24. 


25.3 


6.8 


6.8 


9.6 


26.9 


26.9 


37.9 


70. 


17.5 


5.8 


6.3 


6.8 


33.1 


36.0 


38.9 


25. 


25.3 


6.9 


10.6 


8.3 


27.3 


41.9 


32.8 


71. 


17.5 


5.7 


7.2 


5.4 


32.6 


41.1 


30.9 


26. 


25.3 


7.3 


9.7 


9.3 


28.9 


38.3 


36.8 


72. 


17.5 


5.2 


6.1 


6.7 


29.7 


34.9 


38.3 


27. 


24.6 


6.4 


9.4 


8.7 


26.0 
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7. ParalcctotM)(‘, USNM 75291b (PI. 4S, 5, R). 

9. Lcctolypr, USNM 75291a (Pi. bS, lius. 7-9). 

15, Plesioh’pc, M(.Z 955R (Pi. 52, li^. R). 

21. Plcsiotypr, MCZ 955 1 (PI. 52, li^. I). 

23. Plcsiolype, MCZ 9552 (PI. 52, fi«. 2). 

2 1. .Suture siK-eiuH’n, MCZ t).5R3 ( I’iiLi. 71’). 

3R. Siilure speeimeu, M('Z 95RI ( I’iu. 7D). 

59. .Suture sp<>einu‘n, MCZ 95Rt) ( I’i^. lil) . 

7R. Ple.siotype, MCZ 9555 (PI. 52, fij^. 5). 
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Genus Preflorianifes Spath, 1930 
Type species, Donubifes sfrongl Hyatt and 
Smith, 1905 

Evoliite forms with arclied \ enters, often 
tending to beeome aeiite; with radial 
ribbing, most pronounced on inner lateral 
areas near umbilical shoulders and not 
crossing the venter; suture with two lateral 
lobes. 

Preflorianifes is quite a generalized am- 
monite. This, accompanied by the fact that 
it is not particularly abundant in the upper 
half of the Scythian, has made analysis 
of the species described to date very diffi- 
cult. Tlie late Scythian species of Pre- 
floriauites recognized here are: 

Prcflorianites snlioticns ( Arthabcr) 

Preflononiics garhinns ( Henz and Renz) 
Prcflovkuiitcs nudtiplicatns ( Mojsisovics) 
Preflorianifes intermedins Tozer 

In addition, the Columhites fauna of 
southeast Idaho has yielded one species, 
P. monfpelierensis. 

I am not at all certain as to the merits of 
all these species. Each is known from only 
one or very few specimens; thus little or 
no data are a\'ailable on the range of varia- 
tion in rib patterns, degree of involutions, 
shape of whorl sections, suture, etc. Few 
meaningful comparisons can l)e made be- 
tween one species group and the others. 

The late Scythian species are known from 
the Suhcohimhites fauna of Albania (suUo- 
fieus), the Siihcohnnhifes fauna of Chios 
{sidioficus, gT/rb/nn.s), the Olenekifes fauna 
of the Olenek River region (mulfiplicaftis) y 
from a late Scythian fauna of British Co- 
lumbia (infennediiis) , and from the Co- 



himbites fauna of southeast Idaho { inonipe- 
lierensis ) . 

Preflorianifes sulioficus (Arthaber) 

Plate 4, figures 5, 6; Plate 19, figures 
1, 2, 5-8; Text-figure 9 

Xniodisens sidioticus Arthaber, 1911: 229, pi. 

19(3), fi^s. 6a, b, pi. 20(4), figs. 2a, b; 
Diener, 1915: 315; C. Henz, 1928: 155; Henz 
and Henz, 1947: 61; Henz and Renz, 1948: 

56, pi. 3, figs. 1, 2. 

Preflorianifes snlioticns, — Spath, 1934: 133, pi. 

12, figs. 2a-d. 

Ophiceras efr. Nangaensis Arthaber (1911: 239, 
pi. 21(5), fig. 5) non Waagen. 

Xenodisens sp. ind. aff. Nangaensis, — Diener, 
1915: 313. 

Arthaber (1911; 230) states he had four 
specimens of this speeit's; only the two 
specimens he illustrated are still preserved. 
It is of interest that whereas Arthaber had 
only four specimens for study, the British 
Museum (Natural History) has fifteen topo- 
types obtained by purchase. The descrip- 
tion of the species by Arthaber (1911) and 
the comments by Spath (1934; 133) are 
adequate for the tw o syntypes even though 
the specimens are poorly preserved. The 
specimens of this species figured by Renz 
and Renz (1948, pi. 3, figs. 1, 2) are very 
typical forms. They clearly show that the 
adoral decrease in ribbing intensity is 
highly variable, taking place at different 
grow4h stages. 

The two specimens wdiich Arthaber 
(1911) assigned to Ophiceras efr. nangaensis 
are both poorly preser\ed and ow^e many 
of their morphological features to excessive 
grinding and polishing. One of the speci- 
mens (Pi. 19, figs. 1, 2) shows indications 
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8. Variafion in whorl height (H) and whorl width (W) of Xenace/t/tes spence/ (Hyott and Smith) from Calumbifes 
Bear Loke region, southeast Idaho. The data on this graph are from Toble 25. 
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Figure 9. Diagrammatic representation of the suture of: A, Preflorianifes sulioticus (Arthaber, 1911: pi. 20(4), fig. 2b), 

from Subcolumbites fauna of Albania, at a diameter of approximately 20 mm; B, Preflarianites garb/nus (Renz and Renz), 
from Subcolumbites fauno of Chios (NHMB J13696), at a diameter of 25 mm; C, Preflorianifes montpelierensis n. sp., from 
Calumbites fauna, southeast Idaho (MCZ 9498), at a whorl height of 5 mm; D, Preflorianifes strong! (Hyatt and Smith, 
1905: pi. 9, fig. 6), from Alee/coceras fauna, Inyo Range, California, at a diameter of approximately 30 mm. 



of ribs on the umbilical shoulder; the 
ribl)ing has been completely ground away 
on the flanks. Both these specimens I be- 
lieve are representatives of P. sulioticus. 
A suture of Preflorianitcs sulioticus is il- 
lustrated on Figure 9A. 

Occurrence. Subcolumbites fauna of Al- 
l)ania and Chios. 

Repository. The two syntypes from Al- 
bania and the two specimens of Ophiceras 
efr. nangaeusis are in the Paleontological 
Institute, Vienna. The specimens from 
Chios are NUMB J13704 (Renz and Renz, 
1948, pi. 3, fig. 1), NUMB J137G5 (Renz 
and Renz, 1948, pi. 3, fig. 2); unfig- 
ured specimens from Maradovuno NHMB 
J 13706. 

Preflorianifes garbinus (Renz and Renz) 
Plate 20, figures 10, 11; Text-figure 9 

Inijoites n. sp. C. Renz, 1947: 176. 

Imjoitcs garbinus Renz and Renz, 1947: 60, 76; 

Renz and Renz, 1948: 53, pi. 12, figs. lO-lOb. 

The single specimen in the Chios fauna 
studied by the Renzes for which they in- 
troduced this new species name is indeed 



superficially similar to liujoites. However, 
the venter is acute but does not bear a 
keel as in the typical Inyoites from the 
Meekoceras fauna of western North Amer- 
ica. Likewise, the typical Inyoites have a 
vertical umbilical wall whereas this Chios 
specimen has a rounded umbilical wall. 
The specimen is slightly weathered, and 
thus the fine denticulations of the suture 
are lost and the suture as drawn (Fig. 9B) 
is that of the weathered surface. A second 
specimen in the Chios collection but not 
mentioned by the Renzes is illustrated here 
on Plate 20, figures 10, 11. It is a slightly 
more inflated form than the holotype but 
even more preflorianitid in aspect. 

It is for the above reasons that this 
species is believed to be a much compressed 
species of Preflo rhinites. The Chios fauna 
contains a very “typical” species of Pre- 
florianites — P. sulioticus (Arthaber) — which 
has a much more inflated whorl section. 
Unfortunately, P. sulioticus is represented 
by only two specimens in the Chios fauna, 
and P. garbinus by only two specimens; 
thus the relationship between these two 
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species must remain imcertaiii until more 
material becomes available. 

Occurrence. Subcohnnhites fauna, Mara- 
dovuno, Chios. 

Re posit on/. Holotype NHMB J 13696; 
paratype (Pi. 20, figs. 10, 11) NHMB 
J13697. 

Preflorionifes mulfiplicafus (Mojsisovics) 

Ccratites niulfiplicatus Mojsisovics, 1886: 25, pi. 
9, figs. 15a, h. 

Xenodiscus multipUcatus , — Dicner, 1915: 313; 

Popov, 1961: 7. 

^'Ccratites'" multipUcatus , — Spath, 1934: 128. 

XciioccJtites muItipJicatus , — Kiinimel, 1961: 521. 
Ccratites fissifdicatus Mojsisovics, 1886: 26, pi, 

9, figs. 18a, b, 19c. 

Xenodiscus fissipJicatus , — Diener, 1915: 312; 

Popov, 1961: 7. 

Ccratites discrctus Mojsisovics, 1886: 27, pi. 9, 

figs. 20a-c. 

Xenodiscus discrctus , — Diener, 1915: 312; Popov, 
1961: 7. 

XcnoccJtitcs discrctus , — Kiimmcl, 1961: 521. 
Ccratites In/pcrhorcns Mojsisovies, 1886: 26, pi. 

9, figs. 16, 17. 

Xenodiscus (lypcrhorcus , — Diener, 1915: 313. 
Xcnoccititcs hypcrhorcus , — Kiinimel, 1961: 521. 

It is apparent from the five specimens 
illustrated by Mojsisovics ( 1886, pi. 9, figs. 
15-20) and brought together liere as repre- 
senting a single species that there is con- 
siderable variability in the ribbing pattenis. 
The Olenek fauna has recently been mono- 
graphed by Popov (1961), but in this ex- 
tensive revision none of these species are 
described or illustrated; they are merely 
mentioned in a summary list of species from 
the Olcuckites Zone. 

Occurrence. Olcuckites Zone in region 
of Olenek River, northern Siberia. 

Preflorianites infermedius Tozer 

Prcfloriauitcs intermedins Tov.ox, 1965a: 18, pi. 11, 
figs. 92-6, toxt-fig. 2. 

This species is based on a single frag- 
mentary sp(‘cim('u and in outward appear- 
ance is very much like nearly all other 
upper Seytijian specimens of this gcanis. 
The smallness of all the samples, however, 
prevents any meaningful comparisons. 

Occurrence. Toad Formation, Hallway 
River area, British Columbia, associated 



with Popovites occicJentalis and Mona- 
cauthites monoceros. 

Preflorianites montpelierensis n. sp. 

Plate 43, figures 2, 3; Plate 44, figures 
11-13; Text-figure 9 

The Columhites fauna of southeastern 
Idaho has yielded thirteen specimens of 
this interesting species. The conch is 
e volute, compressed, and small. The inner 
volutions have whorls which arc approxi- 
mately as wide as high with rounded ven- 
ters, and slightly convex lateral areas and 
rounded umbilical shoulders. The lateral 
areas bear radial ribs that are projected 
forward on the ventral shoulder. In general 
the venter is smooth, but occasionally 
there are constrictions crossing the venter, 
constrictions which are the continuation 
of rib interspaces on the lateral areas. 
The number and prominence of these 
constrictions are highly variable; the most 
pronounced development is in the speci- 
men shown on Plate 43, figures 2, 3, 

The length of the body chamber is not 
known for sure, hut it is at least more than 
half a volution. The body chamber is much 
more compressed than the phragmoconc 
and the venter becomes narrowly rounded, 
tlie lateral areas convergent. Likewise, the 
radial ribs become very subdued. 

The suture is of a simple ccratitc plan 
with two lateral lobes (Fig. 9C). 

This species is not unduly different from 
the other upper Scythian species of Pre- 
florianites. In its somewhat eomiiressed 
whorls this species is espceialh' like P. 
garhiuus from the Suheolumbites fauna of 
Chios. 

Occurrence. Middle shale member of 
Thaynes Formation, Cobwibites fauna at 
Montpelier Canyon and Hot Springs, south- 
east Idaho. 

Repository. Holotype, MCZ 9494 (PI. 
44, fig. 13); figured paratvj3es MCZ 9495 
(PI. 43, figs. 2,\3), MCZ 9498 (PI. 44, fig. 
12), MCZ 9635 (PI. 44, fig. 11); unfigured 
paratvpes from Montpelier Camon MCZ 
9497,^ from Hot Springs MCZ 9496. 
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Figure 10. Diagrammotic representofion of the suture of: A, holotype of Pseudaspidites popovi n. sp., from Columbites 
founo of southeast Idaho, ot a diameter of 48 mm (MCZ 9575); B, poratype Pseudaspidites popovi n. sp., from Columbites 
founa of southeast Idoho, at o diometer of 28 mm (MCZ 9636); C, holotype Pseudaspidites posterius (Popov, 1961: fig. 
9), from Dienercceras Zone, northern Siberia; D, Pseudaspidites yudishthira, — Krofft and Diener (1909: pi. 15, fig. 5), from 
Hedensfroemia founa of the Himoloyos. 



Family PARANORITIDAE Spath, 1930 
Genus Pseudaspidites Spath, 1934 
Type species, Aspidifes muf bianus Krafft 
and Diener, 1909 
Pseudaspidites popovi n. sp. 

Plate 44, figures 14, 15; Plate 55, 
figures 8, 9; Text-figure 10 

This species is based on two specimens 
that are all phragmocone. The larger speci- 
men and holotype has an approximate 
diameter of 63 mm, the width of the most 
adoral part of the last volution is 14.8 mm, 
the height is 34.7 mm, and the diameter 
of the umbilicus is 4.9 mm. Tlie venter is 
narrowly rounded, the lateral areas broadly 
arched. The umbilical shoulders are sharply 
rounded. The lateral areas bear slightly 
sinuous, narrow, low ribs and fine growth 
lines. The suture is shown on Figure lOA. 
The smaller specimen measures 32.3 mm 
in diameter, 7,8 mm for the width of the 
adoral whorl, 17.4 mm for the height, and 
4.5 mm for the diameter of the umbilicus. 
The suture is shown on Figure lOB. 

The general configuration of the conch 
and the suture clearly allies this species 



with Fseuda.spidites. This genus is a fairly 
common member of the mid-Scythian 
Oicenites Zone; species of it are known 
from the M echo cents Zone of Idaho and 
Nevada (F. wheelcri Kummel and Steele, 
1962: 673), from the Iledenstroemia fauna 
of the Himalayas (F. nnifhkinus and F. 
yudishthira, — Krafft and Diener, 1909), and 
from mid-Scythian horizons in northern 
Siberia (Chjpeocevas g^ant man i Popov, 1961: 
49). The basic outline and elements of the 
suture are quite similar in all these species, 
but there is a particularly close similarity 
of the suture of this species to the suture 
of F. yudishthira Diener from the Ileden- 
stroemia fauna of Muth, Himalavas (Fig. 
lOD). 

The present species is from the Colum- 
bites Zone of southeastern Idaho and thus 
is younger than the species mentioned 
above. This, in fact, is the first recognition 
of a species of Pseudaspidites from a zone 
younger than that of Meekoceras (or 
Oicenites). 

The fauna of the Dieneroceras Zone of 
northern Siberia described by Popov ( 1961 ) 
I believe to be contemporaneous with that 
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of tlie Cohimhitcs fauna of southeastern 
Idaho. Tliis Siberian fauna eontains one 
speeies — Koninckites jwstcriu.s Popov (1961 : 
51, pi. 4, fig. 2) — that is very similar to 
Fscudaspidites popovi. This species clearly 
belongs in Psendaspidites and not in 
Koninckites. The principal differences be- 
tw(‘cn these speeies are in details of the 
suture (Fig. IOC). 

Occurrence. Middle shale member of 
Thaynes Formation, CoUimlntes Zone, Hot 
Springs, soutlieastern Idaho. 

Repositonj. llolotype, MCZ 9575; para- 
type MCZ 9636. 

Pseudospidifes posferius (Popov) 

Text-figure 10 

Koninckites postcrius Popov, 1961: 51, pi. 4, 

fig. 2. 

This species is remarkably similar in 
eoneh form to P. popovi described above. 
The sutures are likewise quite similar (Fig. 
10); the differences center mainly in the 
length of the lobes and in the auxiliary 
series. Popo\^ compared his speeies with 
Koninckite.s .septenfrionaUs’ Diener (1895: 
pi. 1, figs, la-e) from the Primorye Region 
and Meekoceras tinioren.sis Wanner (1911: 
185, pi. 6, fig. 2, pi. 7, figs. 5, 6) from 
Timor. There' is a superficial rese'inblance 
betwee'u tliese forms but both these species 
are approximately mid-Seythian in age, 
wliereas P. postcrius comes from a younger 
horizon contemporaneous with the Co- 
in ndnlcs fauna of Idaho. 

Occurrence. Dicneroceras Zone of Popov 
(1961), delta of the Lena Ri\er, Siberia. 

Family PROPTYCHITIDAE Waagen, 1895 
Genus Propfyehifoides Spath, 1930 
Type species, Propfyehifoides decipiens 
Spath, 1930 

(= Propfyehifes lafifimbriafus Arthaber, 
1911, non de Koninck) 

Some of th(‘ more eonsiu'euous iippc'r 
Se\thian ammonites belong to this genus; 
they arc' likewise' olU'u some of the' biggest 
forms in a fauna. Arlhabc'r (1911) first 



recognized the group in the Std)eolumhites 
fauna from Albania. At that time he allied 
the group to the Proptyehites described by 
Waage'u (1895) from the Salt Range, 
noting, however, that his Albanian spc'cies 
differed from the Salt Range speeies in 
the more coarseK^ denticulated lobes and 
the clul^-shaped, asymmetrical saddles of 
the suture. Spath (1930: 30; 1934: 171) 
has correctly summarized the major aspects 
of these two speeies groups and introduced 
the genus Proptyehitoidcs for the Albanian 
forms. This change has been widely ae- 
cepteM. 

Since the first recognition of the group 
within the Subeolumbites fauna of Albania, 
it has been recorded from the same horizon 
in Kwangsi, China, and Timor. In addi- 
tion, it was recorded from a horizon of un- 
certain position in the upper Scythian in 
northern Siberia. The previous studies of 
forms in these several faunas which 1 be- 
lieve to belong in Proptyehitoidcs have re- 
sulted in the' introduction of 22 species 
names included within seven genera. Re- 
examination of all the available specimens 
from all but the fauna from Kwangsi, 
China, leads me to conclude' that there are 
emly five \alid speeies of Proplycintoides. 
The species of Proptyehitoidcs recognized 
as \ alid are: 

Pwpft/chUoides decipiens Spath 
Proptyehitoidcs trigoimlis ( Arthaber) 
Propfychitoidcs arihaheri (Welter) 

Proptycidioidcs tun<xlaiicnsis Chao 
Propiychiioidcs kummcii (Popo\0 

It is only in the Bubcolumbites faunas e)f 
Albania and Chios that two spee'ies {de- 
cipiens and trip^oiudis) occur te)gether. In 
all the eqlu'r faunas mentie)ueel above onl)’ 
a single' specie's is jnese'ut. The Albanian 
anel (.'bios sjieeies differ in the degre'c ot 
involution, eh'gree of inflation of the whorls, 
anel in ornanu'ntation, but tlu'ir sutures are 
e'ssentialh' iele'utieal. Proptychitoides dc- 
cij)icns is the more iuvedute', eeimpressed 
species, anel P. tri^donalis is the' meire' e\’e)lute 
form with a me)re inllate'el whorl. Pro- 
ptychitoidcs (irih(d)cri fre)in Timor and P. 
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fun^lauciisis from Kwangsi, China, liave the 
same general sliell architecture as P. 
(Iccipicus; unfortunately, the suture in l)oth 
of tliese species is not as well known as 
would be desired. The suture of P. aiihci- 
heri, reproduced on Figure IIL, had, ac- 
cording to Welter (1922), less distinctly 
rounded saddles. Spath, howTwer (1934: 
177), on examination of one topotype speci- 
men found this not to be the case. Due 
to poor preservation and incomplete data, 
it is not possible to make detailed com- 
parisons wTth P. tiinglancnsis. Both these 
species could well be conspecific with P. 
dccipiciis from Albania and Chios; they are 
unfortunately known from so few^ speci- 
mens that a complete analysis of their char- 
acters is not yet possible. 

There is one other Eurasian species of 
Fropfychifoiclcs, P. kummeli (Popov), from 
the Olenek River region of northern Siberia. 
This species has the general shell architec- 
ture of P. trigonalis, that is, somew^hat evo- 
lute with an inflated wdiorl, and a suture 
very much like that given by Welter ( 1922) 
for P. arthaheri ( Fig. 1 IK, L), and thus, is of 
the general plan of the Albanian and Chios 
species of Pvopfychitoides. 

Propfyehifoides decipiens Spath 

Plate 8, figures 1-4; Plate 12, figure 3; 
Text-figure 11 

Proptychites latifimbriatus, — Arthaber (non de 
Koiiinck), 1911: 223, pi. 19(3), figs. 1, 2; 

Renz, 1928: 155. 

Proptychites sjd. ind. aff. latifimhrkita, — Arthaloer 
( non de Koninck), — Diener, 1915: 231. 
Proptychitoicics decipiens Spath, 1930: 39; Spath, 
1934: 171, figs. 51a, h; Kumniel, in Arkell et 
ah, 1957: L138, fig. 171, 6. 

Proptychites kraffti Arthaber, 1911: 224, pi. 19(3), 
fig. 3; Diener, 1915: 231. 

Proptyehitoides kraffti, — Spath, 1934; 174, fig. 

51e. 

Meekoceras Jtakki Arthaher, 1911: 247, pi. 22(6), 
figs. 1, 2; Diener, 1915; 192. 

Proptyehitoides hakki, — Spath, 1934: 176, fig. 

51e. 

Proptyehites haJeanieus Renz and Renz, 1947: 61, 
77; Renz and Renz, 1948: 66, pi. 5, figs. 9-9a. 
Proptydiites lawrencimitis (de Koninek). miit. 
postindiea Renz and Renz, 1947: 61, 77; Renz 
and Renz, 1948: 67, pi. 5, figs. 8-8a. 



Table 26. Measirements Proptyuutoidks 
DECIPIENS Spath from the SuBCOLUMiurEs 
F"aunas of Albania and Chios. 





D 


w 


H 


u 


W7D 


H/D 


U/I) 


1. 


178.0 


50.0 


85.0 


37.0 


28.1 


47.8 


20.8 


2. 


153.0 


45.00 


75.00 


35.0 


29.4 


49.0 


22.9 


3. 


81.2 


? 


42.0 


11.1 


? 


51.7 


13.7 


4. 


79.0? 


24.0 


45.8 


7.0 


30.4? 


57.9? 


8.9? 


5. 


61.4 


18.6? 


33.1 


7.7 


30.3 


53.9 


12.5 


6. 


36.4 


? 


19.3 


5.8 


? 


53.0 


15.9 



1. Svntvpe, Mcekoccras bakki Arthaber (1911: pi. 22(6), 
fig. la-c), PIUV. 

2. Svntype, Mcckoceras hakki Arthaber (1911: pi. 22(6), 
fig. 2), PIUV. 

3. Lectotv’pe, Prophjcbitoidcs decipiens Spath [— Proptij- 
ehites latifimbriatus (de Koninck)] Arthaber (1911: 
pi. 19 (3), figs. 2a-c), PIUV. 

4. HoloR'pe, Proptychites kraffti Arthaber (1911: pi. 19 
(3), figs. 3a-c), PIUV. 

5. HoloW’^pe, Proptychites lawrenciamts (de Koninck) inut. 

postindiea Renz and Renz ( 1948: pi. .5, fig. 8, 

NHMB J13725. 

6. Proptychites balcanicus Renz and Renz (1948: pi. 5, 
fig. 9), NUMB J 13721. 



Much of the difficulty in the interpreta- 
tion of the species of the genus Propty- 
chitoides from Albania has been due to the 
generally poor preservation of the speci- 
mens. Features of surface oniamentation, 
the suture, and measurements of the stan- 
dard conch dimensions are seldom ck^arly 
preserved. In addition, the described 
species are represented by one or very few’ 
specimens. 

The type specimen of F. decipiens is re- 
figured here on Plate 8, figures 3, 4. Tlie 
second specimen of this species illustrated 
by Arthaber (1911; pi. 19(3), figs, la-c) 
is apparently lost. The independent status 
of this species and related forms from the 
Salt Range Proptychites is most apparent 
in the suture with its asymmetrical, phylloid 
saddles (Fig. IIG-J). 

Proptychites kraffti (Arthaber, 1911: pi. 
19(3), figs. 3a-c; Plate 8, figures 1, 2 of 
this report) is merely a slightly more in- 
volute member of F. decipiens (see Table 
26). Arthaber had only three specimens 
of this species, of which only one is still 
preserved; there is in addition a single 
specimen in the British Museum of Natural 



386 



Bullet in Museum of Comparative Zoology, VoL 137, No. 3 













Figure 11. Diogrammatic representotion of the sutures of: A-F, Proplychitoides trigonolis (Arthober). A, holotype, ot o 
diometer of 74 mm (Arthober, 1911: pi. 19(3), fig. 4c, • PI. 9, figs. 3, 4 of this report); B, holotype of Propiychites bertisci 
Arthober (1911: pi. 19(3), figs. 5o-c; PI. 9, figs. 1 , 2 of this report), ot o diameter of 68 mm; C, holotype, A4ee/coceras 

mahomedis Arthober (1911: pi. 22(6), figs. 3o-c; PI. 10, figs. 1, 2 of this report), at o diameter of 90 mm; D, holotype 
of Proptychites buxtorfi Renz ond Renz (1948: pi. 7, fig. lb), at o diameter of opproximotely 50 mm; E, holotype of 
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History (Spath, 1934: 174). The small 

number of available specimens does not 
permit construction of a meaningful graph. 
On the basis of the available specimens the 
differences in the width of the umbilicus 
between P. decipiens and P. kvciffti are 5 
percent or less; from our experience with 
many other species of these Scythian am- 
monoids this is well wathin the range of 
intraspecific variation seen in most species. 
The slight difference in the suture, espe- 
cially in the auxiliary series (Fig. IIG-J), 
I likewTse do not consider of specific im- 
portance. 

Arthaber’s two illustrated specimens of 
Proptychites hakki (1911: pi. 22(6), figs. 
1, 2) are very poorlv preserved. The holo- 
type (Arthaber, 1911: pi. 22(6), fig. 1) 
is illustrated here on Plate 12, figure 3. 
The specimen is preserved only on one 
side and is slightly crushed. The paratype 
(Arthaber, 1911, pi. 22(6), fig. 2) is so 
badly preserved and weathered that only 
a portion of the phragmocone with the 
suture exposed offers data of value. The 
most apparent difference betw^een P. hakki 
and P. decipiens is in the relative diameter 
of the iiinbiliciis. In this regard, how ever, 
the two specimens of P. hakki are larger 
by a factor of at least tw^o than all the other 
specimens from the Subcohimbites fauna 
of Albania and Chios that are here assigned 
to P. decipiens. From the observations that 
can be made on these specimens, it appears 
that the relative size of the umbilicus in- 
creases as the conch gets larger. The other 
features of the conch — whorl shape, degree 
of compression, and suture — are distinctly 



of the pattern of the type of P. decipiens. 

The contemporaneous Subcohimbites 
fauna from Chios includes wiiat I consider 
typical representatives of P. decipiens, w hich 
was at least partially recognized by Renz 
and Renz (1948). The papers by Spath 
(1930, 1934) strangely enough w^ere not 
known to Renz and Renz (1948). From 
study of their Chios fauna they came to 
the conclusion that the Albanian Pro])ty- 
chites latifimbriatns (non de Koninck) 
Arthaber was not eonspecific with the Salt 
Range type of this species, and introduced 
the new^ name Proptychites balcanicns 
Renz and Renz (1948; 66). A substitute 
name for the Albanian species, P. decipiens, 
had already been introduced by Spath in 
1930. A second species in the Chios fauna — 
Proptychites laicrencianiis ( de Koninck) 
mut. postindica Renz and Renz — was rec- 
ognized, but this is no more than a poorly 
preserved P. decipiens lacking the radial 
ribs. 

Occurrence. Subcohimbites fauna of Al- 
bania and Chios. 

Repository. The follow ing specimens are 
in the Paleontological Institute, Vienna: 
holotype, Proptychitoidcs decipiens Spath 
(= Proptychites latifimbriatns, — Arthaber, 
1911: pi. 19(3), figs. 2a-c [non de Ko- 
ninck]); syntype, Proptychites krafftl Artha- 
ber, 1911: pi. 19(3), figs. 3a-c (PL 4, 
figs. 1, 2 of this report); holotype Meeko- 
ceras hakki Arthaber, 1911: pi. 22(6), fig. 
la-c (PI. 18, fig. 3 of tliis report); paratype, 
Meekoceras hakki Arthaber, 1911: pi. 22(6), 
fig. 2. The following specimens are in the 



<- 

Flemingites pseudorusselli Renz and Renz (1948: pi. 1, fig. 3c), at a diameter af appraximately 50 mm; F, type speci- 
men of Proptychites mohamedis var. applanata Renz and Renz {1948: pi. 6, fig. 3b), at a diameter of approximately 40 

mm; G-J, Proptychitoides decipiens Spath; G, syntype of Meekoceras hakki Arthaber (1911: pi. 22(6), fig. 2), at a 
diameter af 99 mm; H, syntype of Meekoceras hakki Arthaber (1911: pi. 22(6), fig. Ic), at a diameter of 60 mm; I, 

holotype (— Praptych/tes latifimbriatus non de Koninck, Arthaber (1911: pi. 19(3), fig. 2c), at a diameter of 73 mm, 
J, syntype Proptychites kraffti Arthaber (1911: pi. 19(3), fig. 3c), at a diameter af 65 mm; K, holotype Procarnites kummeli 
Popov (1962: 188, fig. 10), at a diameter of 100 mm; L, holotype of Proptychites arthaberi Welter (1922: pi. 2, figs. 
1-3), at a diameter of 45 mm. 

Specimens of figures A-C, G-J from Subcolumbites fauna of Albania, specimens of figures D-F from same fauna on Chios, 
specimen of figure K from Olenek River region, Siberia, specimen of figure L from Block E, Nifoekoka, Timor. 
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Natural History Museum, Basel: plesio- 
tvpe, Pvophfdiites halcanicus Reuz and 
lienz (1948:^ pi. 5, fig. 9) NUMB J13721; 
unfigured paratypes NUMB 13722; holo- 
type, Pvoptychites lawrcnciamis (de Kon- 
inek) mut. posiindica Benz and Renz 
(1948: pi. 5, fig. 8) NUMB J13725. 

Propfyehifoides frigonalis (Arthaber) 

Plate 9, figures 1-4; Plate 10, figures 
1-4; Plate 11, figure 5; Text-figure 
11 

Froptifchitcs frigonalis Artliaber, 1911: 225, pi. 

19(3), fiK. 4; Diener, 1915: 232. 
Proptijchitoiiles trifr^onalis, — Spath, 1934: 174. 

Pro))ti/cJiites hertisci Arthaber, 1911: 225, pi. 19(3), 
5; Diener, 1915: 231. 

Pro})ti/chitoidcs hertisci, — Spath, 1934: 174. 
Proptifchiics obli(fU(y)licatus , — Arthaber (non Waa- 
Sen), 1911: 226, pi. 20(4), fig. 1. 

Pro])t}jchit aides (?) nopesai Spath, 1934: 175 

(= Proptycliites ohliqmydieatns, — Athalier, non 
Waagen ) . 

Meekoeenis ninhaniedis Arthal)er, 1911: 24cS, pi. 
22(6), fig. 3. 

Pwptyehitcs malunncdis, — Diener, 1915: 232. 
Proptyehitoidcs tnahomedis, — Spath, 1934: 175, 

fig. 51 d. 

Proptijchites niahomedis var. upphnata Henz and 
1947: 61, 76; Henz and Henz, 194(S: 

64, pi. 6, tigs. 3— 3b. 

Proptycliites kteuasi Henz and Henz, 1947: 61, 

76; Henz and Henz, 1948: 65, pi. 6, figs. l-lb. 
Proptycliites arthahen, — Henz and Hraiz (non 
\V(4ter) 1947: 61; Henz and Henz, 1948: 65, 
pi. 7, figs. 4-4b; pi. 5, figs. 7-7b. 

Proptycliites mistardisi Henz and Henz, lf)47: 61, 
77; Henz and Henz, 1948: 67, pi. 5, figs. 
lO-lOb. 

Proptycliites huxtorfi Henz and Henz, 1947: 61, 

77; lU nz and Henz, 1948: 68, pi. 7, figs. l-lb. 
Koiiiiickitcs hcriioiillii Hiaiz and Henz, 1947: 61, 
76; Henz and Henz 1948: 58, pi. 5, figs. 5-5a, 
pi. 6, figs. 2-2a, pi. 7, ligs. 2-2a (var.). 
Pl(’iiiiiip,itcs })sciidonissilli Henz and Henz, 1947: 
60, 76; Hc'nz and Henz, 1948: 54, pi. 7, ligs. 
3-3e. 

M ono})hyllit('s (Lciopliyllitcs) dii'iicri ArthaluM 
\ar. iiii oluta, — Htaiz and Henz, 1917: 61; lUaiz 
and Henz, 1948: 75, pi. 5, figs. l-lb. 
Mon{)})hyJJitcs {?S(liizot)liylliics) jiscudoliara Henz 
and Ihaiz, 1947: 61, 78; Henz and Henz, 1948: 
78, pi. 5, figs. 3-31). 

Ill contrast to the compressed, more or 
less involute forms of Propiyehiloidcs (e.g.. 



P. dccipicus) in the Suhcohimhites fauna 
of Albania and Chios, there is a more in- 
flated form, with a trigonal whorl section, 
and generally some form of radial ribs. 
Arthaber (1911) recognized four species 
within this “inflated” group, and Renz and 
Renz (1948) recognized six species and one 
new variety. The main differences between 
all these “species” are in the degree of 
inflation of the whorls and degree of lateral 
ornamentation. There are thus 10 species 
plus one variety rc'cognized for this group. 
Of these, seven species and one variety 
were established on the l)asis of a single 
specimen each, one species was recognized 
from two specimens, one species on the 
basis of three specimens, and one species 
on the basis of five spt'cimens; in summai)' 
18 spc'cimens of this inflated form of Pro- 
ptychltoides gave rise to R) species and one 
variety. Thirteen of these specimens are 
still preseived and were re-examined for 
this study. The measurements of th(\se 
specimens are tabulated in Table 27. 

The holotype (Plate 9, figures 3, 4) is a 
poorly preserved phragmocone showing the 
trace of the umbilical seam for an additional 
three-cpiarter volution. The umbilicus is 
broad and open with steep umbilical walls. 
The whorl section is trigonal in outline 
with a narrowly rounded venter. The flanks 
are slightly crushed but, in spite of this, 
on the adoral half \’olution tlu‘ flanks are 
sliglitly conca\e. This specimen appears 
to be the inner w horls of what was originally 
a very large specimen like the holotype 
of Proplycfiiics ktenasi Renz and Renz 
( 1948: pi. 6, fig. 1). Due to poor preserva- 
tion no surface' ornamentation is pre.ser\ed 
on tlu' t\’pe specimen of P. trip^onalis. 

Proptyehitoidcs Imiiisei Aithaber (1911: 
pi. 19(3), fig. 5; PI. 9, figs. 1, 2 of this 
report) represeaits oiu' direction of varia- 
tion in its \ery broad, depressed w horl sec- 
tion. Most of th(' otlu'r forms iiuTuled 
in Proptyehitoidcs tri Jonahs are variants 
towards more ceunprc'sst'd whorl sections 
and the d(‘velopnu'nt of radial ribs. One 
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Table 27. Measureaients of Froptyciiitoides 

TRICOXAUS (ArTHABEr) FROM THE SUBCOLVM- 





BITES 


I'auxas 


OF 


Albania and 


Chios. 


Xo. 


D 


W' 


11 


u 


W7D 


H/D 


u/o 


1. 


123.0 


45.7? 


60.2 


24.2 


37.2? 


48.9 


19.7 


2. 


90.5 


30.0 


38.8 


28.4 


33.8 


42.9 


31.4 


3 


77.8 


p 


37.3 


21.4 


p 


47.9 


27.5 


4. 


77.0 


35.0 


38.5 


16.2 


45.5 


50.0 


21.0 


5. 


76.2 


28.5? 


35.0 


19.1 


37.4 


45.9 


25.1 


6 . 


73.8 


38.0? 


31.7 


21.7 


51.5? 


42.9 


29.4 


7. 


68.6 


p 


32.1 


16.0 


p 


46.8 


23.3 


8. 


65.8 


p 


28.1 


19.0 


p 


42.7 


28.9 


9. 


65.6 


17.8 


26.7 


19.8 


27.1 


40.7 


30.2 


10 . 


61.4 


21.7 


28.7 


14.6 


35.3 


46.7 


23.8 


11. 


60.6 


21.0 


26.3 


16.0 


34.7 


43.4 


26.4 


12. 


31.8 


10.4 


14.8 


9.3 


32.7 


46.5 


29.2 


13. 


30.3 


12.6? 


13.5 


8.4 


41.6? 


44.6 


27.7 



1. llolotvpe, Proptychitcs ktcuasi Renz and Renz (1948: 
pi. 6,' fig. 1), XHMB J13715. 

2. Lectotvpe (herein designated), Mcckoccras mahovic- 
dis Arthaber (1911: pi. 22(6), fig. 3), PlUV. 

3. HoloR’pe, Konmckites hcrnouUii Renz and Renz 

(194S: pi. 6, fig. 2), XHMB J13707. 

4. Holotvpe, Proptychitcs trigoualis Arthaber (1911: pi. 
19(3); fig. 4a-c), PlUV. 

5. llolotvpe, Proptychitcs buxtorfi Renz and Renz (1948; 
pi. 7,' fig. 1), XHMB J 13726. 

6. llolotvpe, Proptychitcs hcrtisci Arthaber (1911; pi. 

19(3)', fig. 5), PlUV. 

7. Paratype, Koninckites bcnwuUii Renz and Renz 

(1948: pi. 7, fig. 2), XHMB J 13709. 

8. Paratvpe, Koninckites bcrnoullii Renz and Renz 

(1948: pi. 5, fig. 5), XHMB J 13708. 

9. llolotype, Flemingitcs pscudorusscUi Renz and Renz 
(1948: pi. 7, fig. 3), XHMB .11.3698. 

10. Plesiotvpe, Proptychitcs arthabcri, — Renz and Renz 
(non Welter) (1948: pi. 7, fig. 4), XHMB J13717. 

11. Holotype, Proptychitcs mohonicdis Arthaber var. ap- 
planata Renz and Renz (1948; pi. 6, fig. 3), XlLNlB 
J13714. 

12. Plesiotvpe, Proptychitcs arthabcri^ — Renz and Renz 
(non VVelter) (1948: pi. 5, fig. 7), XHMB J13718. 

13. llolot\pe, Proptychitcs misiardisi Renz and Renz 
(1948: pi. .5, fig. 10), XHMB J13723. 



of the more extreme forms is Meekoceras 
mahomedis (Plate 10. figs. 1, 2). Many of 
the specimens from the Subcohnnhites 
fauna of Chios described as species of 
Proptychites, Koninckites, and Ficmingites 
as listed in the synonymy are intermediate 
in degree of whorl inflation and ornamenta- 
tion between F. trigonedis and F. mcdiomedis. 
The number of available specimens does 
not allow a statistical analysis of this v^aria- 
tion in conch fonn. Unless one is willing 
to take note of the large amount of varia- 
tion potentially possible within many am- 
monite species where there is an abundance 
of data, one is left with a name per speci- 



men, as has happem'd within this group. 
The pattern of the suture (Fig. IIA-F) 
and degree of evolution in all these speci- 
mens ties them together; on this back- 
ground the variation in whorl width and 
ornamentation is much more understand- 
able. 

The associated F. decipiens differs in its 
greater involution and pattern of ornamen- 
tation. The basic patteni of the suture in 
these two species remains the same (Fig. 
IIG-J). Tlie suture and general conch 
features in the other species of PiOj)tip 
cliitoides easily distinguish them from F. 
trigonalis. 

Occurrence. Subcohnnhites fauna of Al- 
bania and Chios. 

Repository. The following specimens are 
in the Paleontological Institute, University 
of Vienna: holotvpe, F. trigonalis Arthaber, 
1911: pi. 19(3)' fig. 4 (PI. 5, figs. 3, 4 
of this report); holotype F. bertisci Artha- 
ber, 1911: pi. 19(3), fig. 5 (PI. 5, figs. 1, 2 
of this report); holotype, F. (?) nopesai 
Spath, 1934: 175 Proptychites ob- 

liqueplicatus, — Arthaber, 1911: pi. 20(4), 
fig. 1, non Waagen (PI. 6, figs. 3, 4 of this 
report); holotype, Meekoceras mahomedis 
Arthaber, 1911: pi. 22(6), fig. 3 (PI. 6, 
figs. 1, 2 of this report). The followdng 
specimens are in the Natural History 
Museum, Basel: holotype, Proptychitcs 

mohamedis \ar. applanata Renz and Renz 
(1948: pi. 6, fig. 3) NUMB J13714; un- 
figured paratypes NUMB J13835; holotype, 
Pro})tycJiitcs ktenasi Renz and Renz (1948, 
pi. 6, fig. 1) NUMB J13715; unfigured 
paratype NUMB J 13716; plesiotypes, Pro- 
ptychites arthaberi, — Renz and Renz (1948: 
pi. 5, fig. 7) NUMB J1371S, (pi. 7, fig. 4) 
NHMB J13717; unfigured paratypes from 
Maradovuno NUMB J13719, from Kepha- 
lovuno NUMB J13720; holotype, Propty- 
chites mistardisi Renz and Renz (1948: pi. 
5, fig. 10) NHMB J13723; unfigured para- 
types NHMB J13724; holotype Proptychitcs 
buxtorfi Renz and Renz (1948: pi. 7, fig. 
1) NHMB J 13726; holotype, Koninckites 
bcrnoullii Renz and Renz (1948: pi. 6, 
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fig. 2) NHMB J13707; paratypes (pi. 5, 
fig. 5) NUMB J1370S, (pi. 7, fig. 2) NHMB 
J 13709; liolotvpe Flcuiiug^ites psendorusselli 
Benz and Rcnz (1948: pi. 7, fig. 3) NHMB 
J 13698; unfigiired paratype NHMB J13699; 
figured specimen MouophijUites {LciophyU 
Vites) (lieneri var. iuvohita Renz and Renz 
(1948: pi. 5, fig. 1) NHMB J13747; mi- 
figured paratype NHMB J 13748; holotype, 
MonophifUites (SchizophijUites) pseiidohara 
Renz and Renz ( 1948: pi 5, fig. 3) NHMB 
J 13763. 

Propfychifoides arthoberi (Welter) 

Plate 25, figures 1, 2; Text-figure 11 

Froptijchitcs cuthahcri Welter, 1922: 102, pis. 

156(27), fi.^s. 1-4; Kiitassy, 1933; 625. 
PropUjchitoides arthahcri, — Spath, 1934: 177; 

Kinnmel, 1961: 525. 

This species is of the general conch form 
of Pro])tychitoides frip^oiudis. Welters type 
and only specimen is well preserved but 
incomplete; the illustration of the complete 
specimen (Welter, 1922: pi. 156(2), fig. 
4) is slightly inaccurate in that the um- 
bilicus is shown too small. The umbilicus 
is approximately 21 percent the diameter of 
the coneh rather than 18 percent as indi- 
cated by Welters figure. An additional 
specimen that is of considerable interest, 
illustrated here on Plate 25, figures 1, 2, is 
available in the collections of the Geological 
Institute, Amsterdam. First, it has a suture 
nearly identical to that of the type speci- 
men illustrated by Welter (Fig. IIL). The 
whorl section, however, is more inflated 
and more trigonal in cross-section. Like- 
wise, the whorl sides bear more prominent 
radial tolds. However, the character of 
the venter, umbilical shoulder and wall, 
and degree of involution are the same in 
the two specimens. 

Occurrence. Welters type specimen 
came from Block E, Nifoekoko, Timor, with 
the manganese coat(‘d fossils. The speci- 
UK'U in the Amsterdam collections has no 
label but is a manganese coated specimen 
like those from Block E at Nifoekoko. 

Repository. Holotype in the Paleontologi- 



cal Institute, Bonn; two topotypes are in 
the British Museum (Natural History) 
C33748-9; the specimen figured here is in 
the Geological Institute, University of Am- 
sterdam. 

Propfychifoides funglonensis Chao 

Proptychitoides tunglaiicnsis Chao, 1959; 80, 245, 

pi. 20, figs. 11-12, text-fig. 25a. 
Proptychitoides conipressus Chao, 1959: 80, 246, 

pi. 20, figs. 9-10, text-fig. 25b. 

Proptychitoides ? simplc.x Chao, 1959: 81, 246, pi. 

20, figs. 7-8, text-fig. 25c. 

The three species brought together here 
w ere each based on single, poorly preserved 
specimens from three different localities 
of the Snhcohttnhites fauna in Kwangsi, 
China. They likewise represent three dif- 
ferent growth stages. Chao (1959) made 
no reference to the differences betxveen his 
three species. On the basis of the very 
poor illustrations, the brief and incom- 
plete descriptions, and taking into account 
the poor preservation, there appears to l:)e 
little real basis for separating these three 
forms. 

This Kw^angsi species is of the general 
morphological type of P. decipicns from 
Albania and Chios. The available speci- 
mens and their poor preservation do not 
allows more detailed comparison. This 
species could be conspecific with the Al- 
banian and Chios P. decipicns or possibly 
P. (irtlial)eri from Timor. For the moment 
it is thought best to retain an independent 
status for these Kwangsi specimens. 

Occurrence. The holotype of P. tun^- 
laucusis came from the Suhcohimbifcs 
fauna on the west(‘rn side of Chashanao 
between Tunglan and Ilochich districts 
(Chao collection 610); the holotype of P. 
eouij)rcssus came from a limestone block 
in the Lolou village in the Linglo district, 
associated with Procaruites kokeni (Chao 
collection 542b); the holotype of P. simplc.x 
came from the Std)cohnubitcs fauna 1.5 
km north of Yali in the Fengshan district 
(Chao collection 546), all in Kw'angsi, 
China. 
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Propfychifoides kummeli (Popov) 

Text-figure 1 1 

Procaniitcs ktwinieli Popov% 1962a: 187, pi. 2, 

li.U. 5. 

This species has the general conch 
architecture of F. artfuiheri and F. tri^onalis. 
Its suture is very much like that of the 
Timor F. artliaheri (Fig. IIK) and not like 
tliat of any known species of Procaniites. 

Occurrence, From along the Nikabit 
River in the Olenek River region, Siberia. 
Popov (1961: 177, 188) lists tlie specimens, 
with questions, as having come from his 
Olenekites Zone. 

Genus Procarnifes Arthaber, 1911 
Type species, Parapopanoceros kokeni 
Arthaber, 1908 
Procarnifes kokeni (Arthaber) 

Plate 11, figures 1-4; Plate 12, figures 
1, 2; Plate 13, figures 1-8; Text- 
figures 12, 13 

Parapo\mnoceva.s kokeni Artliahc'r, 1908: 259, pi. 
11(1), figs, la-c, 2a, b. 

llcdcnstrocmia sp. Arthaber, 1908: 284, pi. 3, 

fig. 2. 

Procaniitcs kokeni (Arthaber) 1911: 215, pi. 

17(1), figs. 16, 17, pi. 18(2), figs. 1-5; Diener, 
1915: 228; Diener, 1917: 167; C. Renz, 1928: 
155; Renz and Renz, 1947: 61; Renz and Renz, 
1948: 81, pi. 8, figs. 5, 6-6a, 7-7a, 8-8a, 9-9a, 
pi. 9, figs. 2-2a; Kninmel, 1966: 390, pb 2, 
figs. 10-13; Knminel, 1968b: 493, pi. 1, fig. 16. 
Procaniitcs kokeni var. evoluta Renz and Renz, 
1947: 61; Renz and Renz, 1948: 82, pi. 9, 

figs. 1-la. 

Procaniitcs kokeni v^ar. paiitciciinoncnsis Renz and 
Renz, 1947: 61, 78; Renz and Renz, 1948: 82, 
pi. 8, figs. 3-3a, pi. 9, figs. 3-3a. 

Procaniitcs acutus Spath, 1934; 183, pi. 5, figs. 

4a, h {— Iledenstrocniia sp. Arthaber, 1908; 
284, pi. 3, fig. 2); Chao, 1959: 89, 255, pi. 
32, figs. 8, 9, pi. 33, figs. 1-8. 

Procaniitcs skanderhegis Arthaher, 1911: 216, pi. 
18(2), figs. 6, 7; Diener, 1915: 229; C. Renz, 
1928: 155; Renz and Renz, 1947: 61; Renz and 
Renz, 1948: 82, pi. 8, figs. 4-4a. 

Procaniitcs andrnsovi ( Bajarunas, 1936: nonien 

nudnm) Kiparisova, 1947: 132, pi. 28, figs. 2-4, 
te.\t-figs. 11-13; Astakhova, 1960b: 149. 

Procaniitcs oxijnostiis Chao, 1959: 88, 254, pi. 

32, figs. 1-7, 10-12, te.xt-fig. 28a-d. 

Species of Frocarnites have lieen differ- 



entiated on the basis of the suture, the 
degree of inflation of the conch, the nature 
of the venter, and to some extent on the 
ornamentation. Much of the misconcep- 
tion that has existed about this species has 
been due directly to the relatively poor 
preservation and to the manner of treat- 
ment of this material. 

The types of Procarnifes kokeni (Artha- 
ber) are two small, immature specimens, 
refigured here on Plate 13, figures 1-4. 
Only one side of either of these specimens 
is preserved. Noteworthy of the smaller 
of these two specimens are the broadh^ 
arched lateral areas and the round umbili- 
cal shoulders. The larger specimen has 
broader lateral areas and abruptly rounded 
umbilical shoulders and nearly vertical 
umbilical walls. 

In his monograph on the Kcira, Albania, 
fauna Arthaber (1911) stated he had 45 
specimens for study, and he illustrated six 
of these. Unfortunately, only three of the 
illustrated specimens are still available, 
and these are refigured here. Arthaber did 
not give measurements of any of his speci- 
mens. 

In addition to Proearnifes kokeni, Artha- 
lier (1911) recognized one additional 
species, F. skanderheg^is. For this species 
he records eight specimens of ^Fich the 
two illustrated types arc available for study. 
This species as differentiated on the basis 
of suture, degree of conch inflation, and 
ornamentation. In regards to the suture it 
was the absence of minor adventitious ele- 
ments in the ventral lobe to which Arthaber 
pointed. The modification and develop- 
ment of the suture in the ventral region 
progressively change with growth, and com- 
paring the suture of F. skanderhegis with 
that of F. kokeni at a comparable grovth 
stage shows that they differ in only the 
smallest details (Fig. 12A-C, E, F). 

Assessment of the significance of conch 
shape and ornamentation was not possible 
until the discovery of the Subeohnnhites 
fauna of Chios which yielded a large num- 
ber of specimens of Procarnifes. On Tal)le 
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Figure 12, Diagrammatic representation of the sutures of Procornites kokeni (Arthaber), Pracornites immoturus (Kipari- 
sova), and Procornites lolouensis (Chaa), A-G, Procornites kokeni; A, lectatype (Arthaber, 1908: pi. 11(1), fig. Ic), at 

a diameter af 33 mm; B, plesiatype (Arthaber, 1911: pi. 18(2), fig. 3), at a diameter af 34 mm; C, plesiatype (Arthaber, 

1911: pi. 18(2), fig. 2c), at a diameter of abaut 21 mm; D, halatype af Pracornites axynastus Chao (1959: fig. 28a), at 

a diameter of approximately 80 mm; E, paralectatype of Pracornites skanderbegis Arthaber (1911: pi. 18(2), fig. 6c), at 

a diameter of 50 mm; F, lectotype of Procarnites skanderbegis Arthaber (1911: pi. 18(2), fig. 7c), at a diameter of 55 mm; 

G, syntype of Procarnites ondrusavi Kiparisava (1947; 132, fig. 12), at a diameter of approximately 50 mm; H, halatype of 

Megaphyllites immoturus Kiparisava (1947: 130, fig. 8), ot a diometer of approximately 40 mm; I, J, Digitophyllites 
lolouensis Chao (1959, figs, 29a, b), both sutures from wharl height of approximately 10 mm. 

Specimens of Figures A-C, E, F from Subcolumbites fauna of Albania, of figure G, from upper Scythian of the Man- 
gyshlak Peninsula, D, 1, J, from Subcolumbites Zone of Kwangsi, China, and H, from Subcolumbites fauna of the Pri- 
morye Region. 



Figure 13. Variation in the width (W) and height (H) af whorls, and umbilical diameter (U) of Pracornites kokeni (Arthaber). 
Specimens from Albania and Chios ore marked with a dot, those of Procarnites skanderbegis with a cross, specimen 69 
from the Mangyshlak Peninsula with a triangle, and specimens 64-63 and 70-74 from Kwangsi, China, with an X. The 
data an this graph are from Table 28. 
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Table 28. Measurements of Procarmtes kokeni (Ahthaber) from the Subcolumrites Faunas 
OF Albania and Chios. Speclmens 1-63: Those Identified by Arthaber and by Hen^z and Henz 
as P. kokeni Marked with a Dot, Those as P. skanderbecis wtth a Cross. Specimens 64-74 
Marked by an X; Specimen 69 is from Southern U.S.S.K., Specimens 64-68, 70-74 are from 

Kw'ancsi, China. 
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1. Plosiolype (Aithal)cr, 1911: pi. 18(2), fiiis. 5a, li), PlUV. 

2. S\ntypt’, P. sk(mdcrl)Cgis Arlhabcr (1911: pi. 18(2), figs. 7a, h), PlUV. 

.'3, 8, 9, 12, Hi, 18, 23, 27, 29-31, 35, 45, 46, 49, 53, 58, 59, 62, 63. Unfijiund specimens, P. kokeni Mara- 
(lovimo, Chios, NUMB J 1 3774- 1 3779. 

4. Plesiotvpe,— Uenz and Renz ( 1948: pi. 8, fm. 6), NUMB 113769. 

5. Plesiotype,— Benz and Renz (1948: pi. 8, fig. 7), NUMB J13772. 

6. Plesiolype, — Benz and Renz (1948: pi. 8, fig. 9), NUMB J13773. 

7. Plesiolype, — Renz and Renz ( 1948: pi. 8, fig. 8), NUMB J13770. 

10, 17, 22, 37. Unfignred paralypes, P. kokeni \ ar. i)ant eleinioneusis, Marado\nno. Chios, NUMB J 13786. 

11. S\ntApc', P. skanderbecis Arthaber (1911: j)!. 18(2), figs. 6a, b)» PlUV. 

13 plesiotype,— Renz and Renz ( 1948: pi. 9, fig. 2), Nll.MB J13771. 

11 Plesiotype (Arthaber, 1911: pi. 17(1), figs. 17a. b), PlUV. 

15. Plesiotyi)e, P. skandcrl}ecis, Renz and Renz (1948: pi. 8, lig. 4), NUMB J13788. 

19. Plesiolypr',- Renz and Renz (1948: pi. 8, fig. 5), NUMB j 13768. 

20. 28, 38, 40, 41, 42, -18, 50, 55, 57, 60. Unfigured paratxpes, P. kokeni var. evoluta, Maradoviino, (diios, 
NUMB J 13782. 

21. SynlyjH', P. kokeni var. i}ant(’Ieinwnensis Rcai/ and Renz (1947: 61, 78; 1948: pi. 9, fig. 3), NUMB jl3785. 

2 1, 26, 33, 36, 13, 44, 47, 51, 52, 54, 61. Unlignred siieeimens, P. skanderbecis Maradovnno, Chios, NUMB J13789. 
25. PlesioRpe (Arthaber, 1911; pi. 17(1), figs. 16;i, b), P1U\N 
32. Syntype (Arthaber, 1908; pi. 11(1), ligs. la-c), PlUV. 

34. S> ntyi)e, P. koki tn \ ar. })anteJeiinoiH')isis Rc'nz ;uid Benz ( 1947: 61, 78: 1948; pi. 8, fig. 3), NUMB 113784. 

39. Uolotyi^c', P. kokeni var. evoluta Renz and Renz (1947; 61; 1948: pi. 9, fig. 1), NUMB J 13781. 
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56. Synt>’pe (Arthaber, 1908; pi. 11(1), figs. 2a, b), P1U\\ 

64, 65, 70, 72. Procarnites acutus , — Chao (1959: 255-256). 

66. Holotype, P. oxynoatus Chao (1959: 255). 

67, 68, 71, 73, 74. Paratypes, P. oxynostus Chao (1959: 255). 
69. Procarnites atidrusovi Kiparisova (1947: 132). 



28 are the measurements of 44 specimens 
assigned by Renz and Renz (1948) to 
Procarnites kokeui and 12 specimens these 
authors assigned to P. skamlerbegis. These 
data are plotted on Figure 13. It can readily 
he seen that no distinction can be made 
between these two species on whorl height 
or umbilical diameter. In respect to whorl 
width the specimens assigned to P. skan- 
(lerhegis tend to lie thicker, but there is 
complete gradation with more compressed 
forin.s which had been placed in P. kokeui. 
The plot of Arthaber’s two figured types 
on Figure 13 likewise shows that these arc 
no more than slightly inflated forms which 
can much better be considered as part of 
P. kokeui. 

The ornamentation of the larger of 
Arthaber’s two figured types (PI. 11, figs. 
1, 2) consists of very faint radial folds and 
slightly accentuated growth lines every 
millimeter or so. The specimen is not well 
preseiA^ed so the complete pattern of this 
ornamentation is not known. None of the 
specimens from Chios assigned by Renz 
and Renz to P. skamlerbegis show any 
ornamentation. Two specimens of P. kokeui 
(Renz and Renz, 1948: pi. 8, figs. 3, 5 and 
pi. 9, fig. 3) show faint radial ribs or falcoid 
ribs. The poor state of preservation of the 
Albanian and Chios Subcolumbites fauna 
is an important factor which does not allow 
full evaluation of the nature of and varia- 
tion of the ornamentation patterns. On the 
basis of the data available, oniamentation 
does not appear to be a criterion which can 
be used in this case for species discrimina- 



tion. Thus the criteria used to distinguish 
P. skauderbegis from P. kokeui do not stand 
up on close examination. 

Spath (1934: 183) separated one of 

Arthaber’s \arietics of Procarnites kokeui 
as a new species — P. acutus. The distinc- 
tion was made on the basis of an acute to 
oxynote \ enter, fie (Spath) also mentions 
a form which he considered transitional 
with P. kokeui from the same Albanian 
Subeohiml)ites fauna. Examination of the 
large number of specimens of P. kokeui from 
Chios clearly shows complete gradation 
from forms with acute venters like Spath’s 
holotype of P. acutus (Spath, 1934: pi. 5, 
figs. 4a, b) to forms with broadly rounded 
venters. Arthaber insisted on minor aspects 
of the suture as important distinguishing 
features. Spath (1934: 183) was not able 
to see these differences clearly and cor- 
rectly brought attention to the frequent 
loss of detail entailed in the grinding neces- 
sary to bring out the sutures on these Al- 
banian specimens. 

Procarnites audrusovi Bajarunas (Kipari- 
sova, 1947) from the Mangyshlak Peninsula 
of the Caspian region is clearly conspecific 
with P. kokeui. Kiparisova distinguished 
her species on the basis of the greater width 
of the umbilicus and the addition of an 
adventive element in the ventral lobe. The 
umbilical width of P. audrusovi falls well 
within the \ariability in this feature in the 
population of P. kokeui from Chios (Fig. 
12G). It has already been pointed out 
that variations in the \’entral lobe are a 
function of ontogeny. 
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Unfortunately, the stratigraphie relations 
of the Mangyshlak Scythian aininonoids de- 
scribed to date are not well known. The 
data given by Bajariinas ( 1936) and Kipari- 
sova (1947) are ambiguous. Recent publi- 
cations on the Triassie strata of Mangyshlak 
did not discuss P. andnisooi but added some 
additional stratigraphie data (Astakhova, 
1960a, b). 

Chao ( 1959 ) recognized two species of 
Procarnites from Kwangsi, China. lie had 
four specimens he assigned to P. acutus 
Spath and six specimens for which he 
erected a new species, P. oxynostus. The 
measurements of these forms are plotted 
on the graph of Figure 13. It can readily 
be seen that in terms of whorl heights and 
umbilical diameter these specimens are 
quite like P. kokcui from Chios. In terms 
of whorl width they are clearly of the com- 
pressed variety but yet within the range 
of variation in this feature in the material 
of F. kokcui from Chios. The minor dif- 
ferences in the suture pointed to by Chao 
are more likely expressions of poor preserva- 
tion than any true genetic significance. 
Ihese Kwangsi specimens are considered 
to be valid representatives of Procarnites 
kokcui. 

This species was reported from Timor by 
Spath (1934, p. 182) on the basis of two 
specimtais from Nifoekoko {Prohun<^arites 
fauna) in the British Museum (Natural 
History). This species is also present in 
Afghanistan (Kummel, 1968b) and West 
Pakistan (Kummel, 1966). 

Occurrence. Siihcoliunhitcs faunas of Al- 
bania, Chios, Afghanistan, Kwangsi, China 
(Chao collection 542b), and Timor; from 
the Pseudosagcccras Zone of Astakliova 
(1960b) in the Mangyshlak Peninsula, 
(kispian r(‘gion; from the Prolnuo^aritcs 
fauna. Salt Range, W(\st Pakistan. 

Repository. The following spc’cimens are 
in the Paleontological Institute, Vienna: 
lectotype (Arthabc'r, 1908, pi. 11(1), figs, 
la-e); paraleetotype (Arthaber, 1908, pi. 
11(1), figs. 2a, b); j)l(\siotypes (Arthaber, 
1911, pi. 17(1), figs. 16, 17^ pi. 18(2), figs. 



5, 6, 7). Topotvpes, BMNII C22700-05, 
C22706-24, C22761-2, C22694-9, C34116-7, 
C22725, C22882. The specimens from Chios 
are in the Natural History Museum, Basel, 
and are as follows: plesiotvpes F. kokcui, 
Renz and Renz (1948, pi. 8,' fig. 5) NHMB 
J13768, (pi. 8, figs. 6-6a) NHMB J13769, 

(pi. 8, figs. 7-7a) NHMB J13772, (pi. 8, 
figs. 8-Sa) NHMB J13770, (pi. S, figs. 9-9a) 
NHMB J13773, (pi. 9, figs. 2-2a) NHMB 
J13771; unfigured specimens from Mara- 
dovuno NHMB J13774-13779, from Kep- 
halovuno NHMB J13780; var. pantcleimo- 
neusis Renz and Renz ( 1948, pi. 8, figs. 
3-3a) NHMB J13784, (pi. 9, figs. 3-3a) 
NHMB J13785; unfigured specimens from 
Maradovuno NHMB J13786, from Kep- 
halovuno NHMB J 13787; var. cvohita Renz 
and Renz (1948, pi. 9, figs. 1-la) NHMB 
J13781; unfigured specimens from Mara- 
dovuno NHMB J13782, from Kephalovuno 
NHMB J13783; plesiotype P. skanderhegis, 
Renz and Renz (1948, pi. 8, figs. 4-4a) 
NHMB J13788; unfigured specimens from 
Maradovuno NHMB J13789, from Kepha- i 
lovuno NHMB J13790; topotypes MCZ 
10021, 10022; specimens from West Paki- 
stan, MCZ 9593-9595; specimens from 
Kotal-e-Tera, Afghanistan, MCZ 10154, 
10155. 

Procarnites immofurus (Kiparisova) 

Text-figure 12 

Mcf^aphyllites immatiirus Kiparisova, 1947; 130, 

pi. 27, figs. 1, 2, tvxt-fig. S; Kiparisova, 1954: 

22, pi. 12, fig. 4; Kiparisova, 1961: 172, pi. 

35, figs. 3-5, text-figs. 115-117; Tozer, 1965a: I 

39. ' I 

Procarnites modest us 4\)zer, 1965a: 38, pi. 1, figs. 

1-6, text-fig. 12. 

I 

This species can be distinguished on tht' 
basis of faint radial constrictions; in all 
other features it is quite similar to F. kokcui 
(see illustration of suture. Figure 12H). 
Tozer (1965a) recognized the close resem- 
blance' ])('tw (‘C'ii his F. modest us and F. 
immaturus but relie'd primarily on a slight 
difference in the umbilical diainett'r to 
s('])arat(' the two species. Considering that 
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the specimens of F. modesius have crushed 
IdocIv chambers and tlie near identity in 
the other morphologic features, I can see 
no justification for separating these species. 

Occurrence, Subcohnnhites fauna, Cape 
Zhitkov, Primorye Region, Siberia, and Toad 
Formation, Halfway River area, British 
Columbia. 

Procarnifes lolouensis (Chao) 

Text-figure 12 

DigitophijUifcs lolouensis Cliao, 1950: 5, pi. 1, 

figs. 4-6; Chao, 1959: 90, 256, pi. 32, figs. 

13-19, text-figs. 29a, b. 

Chao (1959) recognized that this species 
was a procarnitid but established a new 
genus for it because it differed from Pro- 
Canutes in (1) having a wider umbilicus, 
(2) having a broadly arched venter rather 
than a narrow or acute one, encompassing 
a subcpiadratic whorl section, and (3) 
having a different suture. In the first place, 
the umbilicus compares very favorably in 
diameter to the specimen of Procarnites 
kokeni of comparable size from Chios. 
Chao gave measurements on four speci- 
mens of diameters from 30 to 27 mm; the 
umbilical diameters ranged from 6.0^.5 
mm. Among the specimens of Procarnites 
kokeni from Chios, those of a diameter of 
30.3 to 26.8 mm have a range of diameter 
of 5-3 mm. 

The more inflated, subquadrate whorl is 
quite distinctive. Finally, a comparison of 
the sutures of these Kwangsi specimens 
and those at the same relative conch size 
is shown on Figure 121, J. The adventitious 
elements mentioned by Chao do not appear 
until a much later stage of growth. All in 
all I can see no justification for establishing 
a new genus for this species. Chao’s speci- 
mens could well be juvenile forms, but 
they are no more than a more inflated form 
of Procarnites and in this respect differ 
from kokeni and immaturiis. 

Occurrence. Subcohnnhites fauna, Nali- 
ling sections near Lolou village (Chao col- 
lections 541a, b, 542b), Kwangsi, China. 



Family PARANANNITIDAE Spath, 1930 
Genus Arnoutoceltifes Diener, 1916 
Type species, Celfifes omouticus Arthaber, 
1911 

This genus is confined to the late Scythian 
Prohun^arites Zone where it is represented 
by five species: A. mediterraneus from the 
Subcolumbites fauna of Albania and Chios, 
A. bajarunasi from the late Scythian strata 
of the Mangyshlak Peninsula, A. involutus 
from the SubcoJtnnbites fauna of Kwangsi, 
China, A. g^raeilis from the Subcolumbites 
fauna of the Primorye Region, and A. 
teicherti from the Subcolumbites fauna of 
Nevada. Of special interest in this group 
of species is the very large degree of in- 
traspecifie variation in the Albanian and 
Chios A. mediterraneus, in contrast to a 
very limited degree of such variation in 
A. teicherti from Nevada. The other species 
are represented by very few specimens. 

Arnaufocelfifes mediterraneus (Arfhaber) 
Plate 6, figures 7-13; Plate 7, figures 
5, 6; Text-figure 14 

Faranannites mediterraneus Arthaber, 1911: 220, 
pi. 18(2), fig. 8; Diener, 1915: 216; C. Renz, 
1928: 155; Renz and Renz, 1947: 61, 66; Renz 
and Renz, 1948: 69, pi. 1, figs. 12, 12b, 13, 
13a, 17. 

Arnautoceltites mediterraneus, — Spath, 1934: 193, 
pi. 14, figs, la-c, text-fig. 59f. 

Faranannites mediterraneus Arthaber var. media 
Renz and Renz 1947: 77; Renz and Renz, 

1948: 70, pi. 1, figs. 11-1 lb, 14-14b. 
Faranannites cliionensis Renz and Renz, 1947: 66, 
77; Renz and Renz, 1948: 70, pL 1, figs. lO-lOc. 
Faranannites aspenensis Hyatt and Smitli var. 
europaea Renz and Renz, 1947: 61; Renz and 
Renz, 1948: 71, pi. 1, figs. 16-16c. 
Faranannites compressus Renz and Renz, 1947: 
61, 77 (non Smith, 1932: 99, pi. 31, figs. 19—20); 
Renz and Renz, 1948: 71, pi. 1, fig. 15— 15b. 
Faranannites cliiosensis Kiparisova, 1961: 130 
( 1 = F. compressus Renz and Renz, 1948, non 
Smith, 1932). 

Celtites arnauticus Arthaber, 1911: 267, pi. 24(8), 
fig. 7; Diener, 1915: 73; Smith, 1932: 37. 
Arnautoceltites arnauticus, — Spath, 1934: 192, pi. 
13, figs. 6a-f. 

Faragoceras dukagini Arthaber, 1911: 182, 188, 

265, pi. 24(8), fig. 6; Diener, 1915: 366; C. 
Renz, 1928: 155; Kntassy, 1933: 607; Spath, 
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1934: 199, fig. 60; Kiimnu’l, in Arkell, et al., 

1957: L139, figs. 172, 3; Renz and Rcnz, 1948: 
96. 

Nannitrs Jierbcrti, — Arthabcr (non Diener), 1908: 
274, pi. 11(1), figs. 7a, b; Arthabcr, 1911: 220. 

A characteristic ammonite of the Snb- 
columhites fauna of Albania is a small form, 
generally involute, with prosiradiate con- 
strictions. Arthabcr (1908, 1911) classified 
ammonites of this general morphology in 
four species in four different genera. These 
species are: 

Paranannites mcditcrrancus Arthabcr 
Ccltites anumticus Arthabcr 
Faragoccvds (hikagini Arthabcr 
Nanuites Jwrherti Dicncr 

The first of the species was based on 5 
specimens of which onl\^ 2 are preserved; 
the second species was based on 17 speci- 
mens of which only one exists; the last 
two species were each based on a single 
specimen and these are still preserved. The 
basic difference between these species as 
recognized by Arthabcr lay in the suture. 
Paranannites niediterraneus was stated to 
ha\e a single, serrated, lateral lol)e, Cel- 
tites aniaiiticns a goniatitie lateral lobe, 
Para^oceras dnkaglni a particularly unique 
suture (of which more later), and finally, 
no suture was available on the specimen 
assigned to Nannites herherti. 

The suture of the leetotype of Paranan- 
nites niediterraneus reproduced by y\rthaber 



(1911: pi. 18(2), fig. 8c) is somewhat 

poorly executed, but more significant, it is 
incomplete. A new drawing of the suture 
of this type specimen is reproduced here 
on Figure 14J. The principal new datum 
on the suture is the presence of a broad, 
shallow, second lateral lobe on the umbilical 
shoulder and wall. 

The goniatitie suture of Celtites arnau- 
ticiis needs verification. The only suture 
known of this species is that reproduced 
by Arthabcr (1911: pi. 24(8), fig. 7d). 
It is only by implication that one would 
believe that this suture is from the figured 
specimen of Arthabcr s plate 24(8), figures 
7a-c. However, this specimen is preserved 
and shown here on Plate 6, figures 12, 13; 
no sutures are visible on the specimen. 
Likewise, Spath (1934: 192) did not un- 
cover a suture among the topotypes in the 
British Museum, and resorted to repro- 
ducing Arthabers data. The hard lime- 
stone preservation of the Albanian Sub- 
cohnnbites fauna requires grinding and 
polishing to expose the suture. It has been 
demonstrated in this report that the sutures 
of many of the species described by Artha- 
ber are to a greater or lesser extent distorted 
and inaccurate representations mainly due 
to excessive preparation. There is every 
reason to believe this is the case with the 
suture of Celtites arnaiiticiis. Tliis sugges- 
tion is strengthened on consideration of 



Figure 14. Diogrommatic representotion of the sutures of vorious species of Arnoufoceltites. A-l, Arnautoceltites teicherti 
n. sp., from Tobin Formation of Nevodo; A, at a diometer of 11 mm (MCZ 9617); B, at o diometer of opproximotely 11 
mm (MCZ 9618); C, at o diameter of 10.5 mm (MCZ 9619); D, ot a diameter of 9.5 mm (MCZ 9620); E, at a diameter 
of 9 mm (MCZ 9621); F, ot a diometer of 9 mm (MCZ 9622); G, ot a diometer of 8.5 mm (MCZ 9623); H, ot o diam- 
eter of 8.5 mm (MCZ 9624); I, of o diameter of 7 mm (MCZ 9625); J, leetotype of Parananniles medlterraneus Arthober 
(1911), from Subcolumbifes founo, Albonio; K, plesiotype of Poranann/tes mediterraneus, — Renz and Renz (1948: pL 1, fig. 
17), ot o whorl height of opproximotely 9 mm, from Subcolumbifes founo of Chios (NHM6-J1 3729); L, syntype of Paranan- 
nites mediterraneus var. media Renz and Renz (1948: pL 1, fig. 11b), ot a diometer of approximately 20 mm, from Sub- 
columbites founa of Chios (NHMB-Jl 3732); M, holotype of Paranannites chionensis Renz and Renz (1948: pi. 1, fig. 10c), 

at a diometer of opproximotely 16 mm, from Subcolumbifes founo of Chios (NHM8-J13737); N, holotype of Paranannites 
compressus Renz ond Renz (1948: pi. 1, fig. 15b), ot o diometer of opproximotely 20 mm, from Subcolumbifes fauna of 
Chios (NHMB-J13736); O, holotype of Paranannites gracilis Kiporisos^o (1961: fig. 93), ot o diameter of opproximotely 10 
mm; P, holotype of Paranannites involutus Choo (1959: fig. 37d), at a whorl height of 9 mm from beds with Subcolum- 

bites, Kwongsl, Chino; Q, holotype of Paranannites minutus Choo (1959: fig. 37b), ot o whorl height of 10.5 mm, from 
Subco/umbites founo, Kwongsi, Chino; R, holotype of Paragoceros dukagini Arthober (1911), ot a diometer of approximately 
11 mm, from Subcolumbifes founo, Albonia. 
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the remaining morphological features of 
the shell. In this regard, the type specimen 
of Ccititcs aruaiificiis differs from the type 
specimen of Parauauuitcs mcditerrancus 
only in being slightly more evolute. It is 
unfortunate that the sample from the Suh- 
colinnhites fauna of Albania is so small, 
but Spath (1934: 192), in commenting on 
the few topotype specimens of Ccititcs 
amauticus and Faranannitcs mcditerrancus 
in the collections of the British Museum, 
states “there are thin and thick varieties of 
each.” 1 cannot consider the differences 
in degree of involution of these two species 
(specimens) as a distinction warranting 
separation of the two forms. 

The single specimen Arthaber (1908) as- 
signed to Nannites herherti is illustrated 
here on Plate 6, figures 7, 8. It does not 
preserve a suture but in all other morpho- 
logical features it is nearly identical to the 
specimen assigned to Parauauuitcs mcditcr- 
raucus. 

Paragoccras dukagiui (Arthaber, 1911: 
265) was based on a single, poorly pre- 
served specimen (Pi. 7, figs. 5, 6). The 
conch dimensions, degree of involution, and 
pattern of constrictions show the specimen 
to be identical with A. mcditerrancus. It 
was primarily on the basis of the unusual 
suture reproduced by Artliaber (1911: pi. 
24(8), fig. 6c) that Spath (1934) and 
others have accepted the genus. Re-ex- 
amination of the type specimen shows that 
the suture has been damaged in prepara- 
tion, but a new drawing ol what is visible 
is shown on Figure 14R. The suture* is that 
of a typical representation of A. rncditcr- 
raucus and very unlike tliat reproduced by 
Arthaber. 

The Suhcohimhitcs fauna of Chios 
studied by Renz and Renz (1948) contains 
19 specimens whieh they assigned to four 
species of Parauauuitcs {= Aruautoccltitcs) . 
Of th(*se, however, only six of the figured 
specimens are sufficiently well preserved 
and complete* to yie*ld significant nu'asure- 
ments, which are givc*n on Table 29. Each 
of these specim(*ns which yic*ld(*d a suture 



Table 29. Measubemexts of Arn avtocf.lt ites 

MEDITERRANEUS (ArTHABEr) FROM THE SURCO- 
LUMBITES FAUNAS OF ALBANIA AND ClIIOS. 
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1. llolotype, Faranannitcs chionensis Renz and Renz 
(1948, pi. 1, fig. 10), NUMB J13737. 

2. Plesiot>pe, P. wediterranens var. media Renz and 
Renz (1948, pi. 1, fig. 11), NUMB J13732. 

3. Holotvpe, Faranannitcs compressns Renz and Renz 
(1948, pi. 1, fig. 15), NUMB J13736. 

4. Lectotvpe, Arnautoccltitcs arnaiiticiis (Arthaber, 1911, 
pi. 24(8), fig. 7). 

.3. Holotvpe, Paragoccras dukagini Arthaber (1911, pi. 
24(8); fig. 6). 

6. Ple,siotype, Faranannitcs mcditerrancus, — Renz and 
Renz (1948, pi. 1, fig. 12), NUMB J13727. 

7. Lectotvpe, Ariiautoceltitcs mediterranetts (Arthaber, 
1911, pi. 18(2), fig. 8). 

8. Plesiotype, Nannites herberti, — Arthaber ( 1908, p. 274, 
pi. 11(1), fig- 7) (non Diener). 

9. Plesiotvpe, P. mcditerrancus var. media Renz and 
Renz (1948, pi. I, fig. 14), NUMB J13733. 

10. Paralectotvpe, Arnautoccltitcs mcdit(rra)icus (Art- 
haber, 1911, p. 220). 

11. Plesiotvpe, F. aspenensis var. citropaca Renz and Renz 
(1948, pi. 1, fig. 16), NUMB J13735. 

Specimens 1—3, 6, 9, 11 are from the Subcolund)itcs 
fauna of Chios; specimens 4, 5, 7, 8, 10 are from the 
Snbcoliimbitcs fauna of Albania. 



has denticulated lobes. The specimens as- 
signed to Parauauuitcs mcditerrancus (Renz 
and Renz, 1948: pi. 1, figs. 12, 13, 17), 
Parauauuitcs mcditerrancus var. media 
(Renz and Renz, 1948: pi. 1, figs. 11, 14), 
and Parauauuitcs aspenensis ll\att and 
Smith var. curopaca ( Rt*nz and Renz, 1948: 
pi. 1, fig. 16) are clearly conspecific with 
the Albanian type specimen of Aruautoccl- 
fites mcditerrancus. One highly eompressed 
specimen was separatt'd as Parauauuitcs 
comprcssiis (Renz and Renz, 1948: pi. 1, 
fig. 15) and another specimen intermediate 
in degree of compression between com- 
})TCssus and mcditerrancus was set aside as 
Parauauuitcs chio.scusis. The sutures of 
th(*se Chios speeiuKais (Fig. 14M) are all 
(*sst‘ntially tin* same, differing in minor 
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details. The prosiradiate constrietions are 
\arial)le in both the nuinl)er per volution 
and in the degree of fonvard projection. 

It is indeed unfortunate that the sample 
availalde from the Siihcohunhites fauna of 
Chios is so limited. However, on the basis 
that these specimens came from one liorizon 
and locality and were most probably part 
of a single population unit, and that other 
species of this population (for example 
Isculitokles originis) show a comparable 
range in shell variation as between mediter- 
nineus and compressus, I believe it best to 
consider all these Chios specimens as mem- 
bers of a highly variable species — mcdifer- 
nineus. 

Occurrence. Suhcolumhites fauna of Al- 
bania and Chios. 

Repository. The following specimens 
from Albania are in the Paleontological 
Institute, Universitv of Vienna: lectotvpe 
(Arthaber, 1908: pi. 18(2), fig. 8) and 
one paralectotype; lectotype of Celtites 
arnauticiis Arthaber (1911: pi. 24(8), fig. 7); 
plesiotype of Nannites herherti, — Artha- 
IxT (1908: pi. 11, fig. 7) (non Diener); 
holotype of Paragoceras dukagini Arthaber 
(1911: pi. 24, fig. 6). In addition, the 
British Museum (Natural History) has 
some topotype specimens. The following 
specimens from Chios are in the Natural 
Historv Museum of Basel: plesiotvpe (Benz 
and Benz, 1948: pi. 1, fig. 12) NHMB 
J13727, (Benz and Benz, 1948: pi. 1, fig. 
13) NHMB J13728, (Benz and Benz, 1948: 
pi. 1, fig. 17) NHMB J13729; Paranannites 
mediterraneus var. media ( Benz and Benz, 
1948: pi. 1, fig. 11) NHMB J13732, (Benz 
and Benz, 1948: pi. 1, fig. 14) NHMB 
J 13733; unfigured specimen NHMB J13734; 
liolotvpe Paranannites cldonensis Benz and 
Benz (1948: pi. 1, fig. 10) NHMB J13737; 
unfigured paratype NHMB J13738; type of 
Paranannites aspenensis Hyatt and Smith 
var. eiiropaea Benz and Benz (1948: pi. 1, 
fig. 16) NHMB J13735; holotype Paranan- 
nites compressiis Benz and Benz (1948: 
pi. 1, fig. 15) NHMB J 13736; specimen of 
Paragoceras dukagini Arthaber (Benz and 



Benz, 1948: p. 96) NHMB J13838; topo- 
types from Chios MCZ 10115. 

Arnautocelfifes bojorunosi (Astakhova) 

Xa?itiites hajarunasi Astakhova, 1960a: 145, pi, 34, 
figs. 2, 3; Astakhova, 1960b; 150. 

This species has been based on two small 
specimens that morphologically are not too 
different in appearance from the Albanian 
A. mediterraneus. There appears to be a 
tendency on the outer volution for the 
whorls to be vaulted. The most significant 
characteristic is the goniatitic suture with 
a large, smooth lateral lobe followed by 
a much smaller lobe on the umbilical 
shoulder. 

Occurrence. In Stacheites Zone of Astak- 
hova (1960a, b) on the Mangyshlak Penin- 
sula, said to be associated with Stacheites 
prionoides. 

Arnautocelfifes involufus Chao 
Text-figure 14 

Parafiauuites invohitus Chao, 1959; 113, 285, pi. 

24, figs. 13-15, 18, 20, 25, text-fig. 37d. 
Paranannites minutus Chao, 1959: 114, 286, pi. 

24, figs. 16, 17, text-fig. 37h. 

A very involute species most comparable 
to (and possibly conspecific with) Paranan- 
nites gracilis Kiparisova from the Primorye 
Begion. The suture (Fig. 14P, Q) has a 
distinct second lateral lobe. Data on this 
species are very incomplete. 

Occurrence. Suhcolumhites fauna, 
Kwangsi, China (Chao collection 546), 

Arnautocelfifes gracilis (Kiparisova) 
Text-figure 14 

Paraiumnites gracilis Kiparisova, 1947: 140, pi. 

28, fig. 1, text-fig. 25; Kiparisova and Krishtofo- 
vich, 1954: 21, pi. 12, fig. 1; Kiparisova, 1961: 
125, pi. 28, figs. 3, 4, text-figs. 92, 93. 
Paranannites minor Kiparisova, 1961: 129, pi. 28, 
figs. 1, 2, text-fig, 98. 

An involute species quite similar to A. 
invohitus Chao and possibly even con- 
specific with it. The suture (Fig. 140) 
is different in that the second lateral lobe 
occupies all of the umbilical shoulder and 
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'J ABLE 30. MeASUKEMFXTS OF ARN AUTOCELTITES 
TEICIIERTI N. Sr. FROM THE TOBIX FoiFMATION 
OF Nevada. 
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Arnautocelfifes feicberfi n. sp. 

Plate 31, figures 1-7, 9-14; Text- 
figures 14, 15 

The Suhcohimhites fauna from the Tobin 
formation of Nevada lias yielded approxi- 
mately 75 speeimens of tliis new species, 
of which 38 are sufficiently well preserved 
and complete to obtain measurements. The 
measurements are given on Table 30 and 
the plot of these data shown on the graph 
of Figure 15. 

The liasie morphology of the shell, that 
is, degree of involution, whorl cross-section, 
pattern of constrictions, etc., is very much 
like that of the Albanian Arnautoccltites 
mcdilerrancus. It is only in the suture that 
a small but subtle difference between these 
species can be recognized. On Figure 14 
are 9 sutures of A. fcicherfi. It is readily 
seen that there is a high degree of vari- 
ability. This is especially noted in the 
shape and pattern of denticulation of the 
first lateral lobe. The second lateral lobe, 
lying on tht' nmlnlical shoulder and walk 
is likewise variable but in all cases more 
pronounced than in the Albanian and 
(diios representations of A. mediterraneus. 
It is primarily on this ieature that I con- 
clude the two species are specifically dis- 
tinct but closely related. These two species 
are quite distinct from the other species of 
Avmiutoccdtites so far recorded. 

Occurrence. Lower part Tobin Forma- 
tion, U.S.G.S. Mesozoic locality M2562, 
Pershing County, Nevada; south tip of 
Tobin Range, Cain Mountain 1:62,500 
ciuad., center N\V k. sec. 9, T. 26N, R. 39E, 
5,500 ft. S, 27.5 ft. from elevation point 
5088 on range crest. 

Rcjwsitory. ITolotype, MCZ 9457 (Pi. 31, 
figs. I, 2); paratypes, MCZ 9458 (PI. 31, 
figs. 3, 4), MCZ 9459 (PI. 31, fig. 5), 
mCz 9460 (PI. 31, figs. 6, 7), MCZ 9461 
(PI. 31, figs. 9, 10), MCZ 9462 (PI. 3L 
figs. 13, If); suture specimens I'igures 
31 A- 1, MCvZ 9617-9625; un figured para- 
topes MCZ 9490. 
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Figure 15. Voriation in whorl height (H), whorl width (W) ond umbilical diometer (U) in Arnautoceltites teicherti n. 
sp. from the Tobin Formation of Nevodo. The doto on this graph ore from Table 30. 



Genus Prosphingifes Mojsisovics, 1886 
Type species, Prosphingifes czekanowskii 

Mojsisovics, 1886 

Prosphingites has until the last few 
years been considered mainly a late Scy- 
thian genus {Suhcolumhifes — Pwhungaritcs 
Zone). The type species, P. czckaiioicskii 
Mojsisovics (1886: 64, pi. 15, figs. 10-12) 
came from the OIcnekites fauna of northern 
Siberia, of upper Scythian age. Hyatt and 
Smith (1905: 72, pi. 7, figs. 1-4) later 
described P. oust ini from the Mcekoccras 
fauna of southern California. Spath (1934) 



was uncertain as to the status of P. austiiii 
and in his interpretation of the zonal range 
of the genus tended to place more reliance 
on the type species from the Olenek beds 
and P. spafJii (Frebold, 1930) from the so- 
called Fish l)eds of Spitsbergen, which he 
considered to be late Scythian in age, more 
or less contemporaneous with the Olenek 
fauna. Both Kummel (1961) and Tozer 
(1961a) have presented convincing argu- 
ments that this particular Spitsbergen 
horizon is mid-Seythian (Oiceuites Zone) 
in age. In recent years a number of new 
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species of Vrosphinp^ites have been de- 
scribed from Chios (Renz and Renz, 1948), 
Kwangsi, China (Chao, 1959), eastern 
Siberia (Kiparisova, 1961), Arctic Canada 
(Tozer, 1961a), and western United States 
(Kinnmel and Steele, 1962). 

From the mid-Scythian, Oiccuites Zone, 
the following species of Brosphin0tes are 
known: Vrosphin^tes aiistini Hyatt and 

Smith, P. ovalis Kiparisova, P. orientalis 
Kiparisova, P. sinensis Chao, P. invohitus 
Chao, P. kicanfi,sianus Chao, P. radians 
Chao, P. spathi Frebold, P. slossi Kiimmel 
and Steele. The documentation and illus- 
tration of all these species from essentially 
contemporaneous deposits in western United 
States, Arctic Canada, Spitsbergen, easteni 
Siberia, and southern China has added 
much to our understanding of Pvosphin^ites 
during the mid-Scythian. When 1 intro- 
duced the species P. slossi (Kummel and 
Steele, 1962) I was fully cognizant of its 
close relationship and perhaps identity to 
P. aiistini Hyatt and Smith; however, on 
the argument that P. austini was known 
only from a single, not very well preserved 
specimen, I considered it best to ignore the 
species. However, subsequently, on study 
of all the new Scythian species that have 
been introduced, and thorough restudy of 
P. austini, I am convinced that P. ovalis, 
P. orientalis, P. sinensis, P. radians, P. 
spathi, and P. slossi are synonyms of P. 
austini. Large populations of these species 
are kmown only for P. spathi and P. slossi. 
Large numbers of speeimens of P. spathi 
are in the British Museum (Natural His- 
tory), but only a few measurements are 
available. Nearly all the Spitsbergen speci- 
mens arc small phragmocones or juvenile 
specimens. 

Kummel and Steele (1962: 683) have 
presented measurements on 49 specimens 
of P. slossi from the Meekoeeras beds at 
Crittenden Spring, Nevada. A plot of the 
available measurements of the other species 
of Prosphiufiites shows them to fall within 
the limits of variations for P. slossi. The 
Nevada fauna likewise shows that the pat- 



tern of constrictions is highly variable. 
Evaluation of the suture in all these species 
is more difficult, as generally only one 
pattern is given for any species by most 
authors. However, on the basis of the 
variability in suture within the Crittenden 
Spring fauna and within P. spathi from 
the Canadian Arctic described by Tozer 
(1961d), I believe that the pattern for all 
the various species placed in the synonmy 
of P. austini is essentially the same, and 
what variation is present is partly due to 
the small size of the sample (generally one 
suture per species) and, more fundamen- 
tally, is no more than one should expect. 
The suture of these mid-Scythian species 
of the Owen it es Zone is in general simpler 
than for species in higher Scythian zones. 
This is especially marked in the nature of 
the ventral lobe and in the auxiliarv lobe 
(Fig. 16). 

No species of Prosphingites are known 
from the Cohuubites Zone. The following 
species have been described from the upper 
Scythian Suheolumbites-Olenekites fauna: 
Prosphingites czekaiwwskii Mojsisovics, P. 
globosiis Kiparisova, P. in.stdaris Kiparisova, 
P. lolouensis Chao, P. all Arthaber, P. 
vondersehmitti Renz and Renz, and P. 
eoombsi Kummel. 

Prosphingites ezekanowskii is unique in 
its compressed li\ing chamber and acute 
venter, but the suture is relatively simple 
(Fig. 16C, H) and not unlike that of species 
in the Oicenites Zone. Prosphiugites 
globosus is based on a few, very small, im- 
mature specimens and is too incompletely 
known to make meaningful comparisons; 
the same can be said for P. ali, but in each 
case the suture is of an advanced type with 
a more* distinct auxiliary lobe aud more 
elaborate vcaitral lobe (Fig. 16D-F). Pro- 
sphingites lolouensis is based on a few 
poorly preserved speeimens. Isculitoides 
globosus Cliao ( 1959: 292, pi. 26, figs. 
9-13) appears to be a synonym of P. 
lolouensis Chao. Prosjdiingites voiulerseh- 
niitti from the Sfd?eohu)d)ites fauna of 
Chios is a species of Zoioites. 
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Thus, there are now 16 described speeies 
of Prosphingites. Analysis of the nine 
species described from the mid-Scythian 
Oicenitcs Zone leads me to accept only 
four of these as valid; the remaining five 
are synonyms, llie valid species are: P. 
aiistini, known from western United States, 
Ellesmere Island, Spitsbergen, Primorye Re- 
gion, and Kwangsi; F. invohftus Chao, an 
incompletely known species from Kwangsi, 
China; P. kicangsianus Chao, another in- 
completely known species from Kwangsi; 
F. magnumhilicatus Kiparisova, presum- 
ably from the Prosphingites Zone ( = Owen- 
ites Zone) of the Primorye Region. All of 
the species from the upper Scythian Suh- 
cohimhites Zone are believed to be valid 
except F. vouclerschmitti Renz and Renz, 
which is a species of Zeuoites. 

The principal difference between most 
of these species of Prosphinigites of the 
upper Scythian and those of the mid- 
Scythian lies in the suture. The species 
from the upper Scythian tend to have su- 
tures with phylloid saddles, more elaborate 
denticulation of the lobes, and a distinct 
auxiliary lobe. 

Prosphingites czekonowskii Mojsisovics 
Plate 26, figure 8; Text-figure 16 

Prosphingites czekanowskii Mojsisovics, 1886: 64, 
pi. 15, figs. 10-12; Xoetling, in Freeh, 1905: 
200, pL 28, fig. 8; Diener, 1915: 233; Spath, 
1934; 33, 195, 196; Kiparisova, 1937: 140, 

pi. 1, fig. 2; Kiparisova, 1947: 142, pi. 32, 

figs. 4, 5, text-fig. 28; Kimimel, 1961: 522; 

Popov, 1961: 58, pi. 13, fig. 4. 

Prosphingites cf. F. czekanoteskii, — Tozer, 1965a: 
19, pi. 2, figs, 5a-c, text-fig. 3. 

This very characteristic and almost 
unique type species is known from rela- 
tively few specimens. In tlie two main 
discussions of the species by Mojsisovics 
(1886) and Popov (1961) it appears there 
were only a total of five specimens. One 
topotype specimen is now in the Museum 
of Comparative Zoology. The major fea- 
tures of the species are the globose, de- 
pressed inner whorls grading adorally to 
more compressed whorls, and a sharpening 



of the venter. The suture is shown on 
Figures 6G, II. I include within this species 
the specimen Tozer (1965a) records from 
British Columbia. Even though this speci- 
men is partially crushed, the visible conch 
features and the suture indicate this identi- 
fication. 

Tliis species is unique in that in no other 
species assigned to Prosphingites does the 
venter become acute. In the suture, also, 
this species differs from most other species 
of Prosphingites from the upper Scythian 
in the reduced character of the auxiliary 
lobe. In this aspect it is more comparable 
to the suture found in species of Pro- 
sphingites from the Oicenitcs Zone. There 
is also no development of phylloid saddles 
such as characterize F. glohosus, F. insularis 
and F. coombsi, all of late Scythian age. 

Occurrence. Olenekites fauna, northern 
Siberia, and Toad Formation, Halfway 
River area, British Columbia. 

Repository. The Museum of Compara- 
tive Zoology has one topotype specimen 
(8677). 

Prosphingites ali Arthaber 

Plate 20, figures 12, 13; Text-figure 16 

Prosphingites ali Arthaber, 1911: 252, pi. 22(6), 

figs. 6, 7; Diener, 1915: 233; Spath, 1934: 

189, fig. 59g. 

Arthaber (1911: 252) states he had three 
specimens of this species but only the 
specimen he illustrated is preserved. The 
dimensions of this specimen are as follows: 
Diameter 15.3, Width 10.2, Height 6.0, 
Umbilicus 4.7 mm. The specimen pre- 
serves much of the shell but this has been 
polished and is perfectly smooth. This 
specimen likewise does not show any trace 
of a suture; it is presumed that the suture 
Arthaber figured (1911, pi, 22(6), fig. 6c; 
Fig. 16F of this report) came from one of 
the other two specimens he had in his 
original collection. 

This species was based on what are ob- 
viously juvenile forms, making comparisons 
with other species of the genus tenuous at 
best. It is of special interest tliat the closely 
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related Siibcolumbites fauna of Chios does 
not contain any true Prosphingites. The 
specimen described by Renz and Renz 
(1948: 39, ph 15, figs. 13, 15) as Pro- 
spliingites vonderschmitti is a species of 
Zenoites\ the specimen they assigned to 
Prosphingites ex aff. czekanowskii is a rep- 
resentative of Zenoites helenae Renz and 
Renz. 

Occurrence. Subcolumbites fauna, Kcira, 
Albania. 

Repository. The holotype is in the 
Paleontological Institute, Vienna. 

Prosphingites lolouensis Chao 

Prosphingites lolouensis Chao, 1959: 123, 298, pi. 

27, figs. 18-24, text-fig. 39b. 

Iscnlitoides glohosns Chao, 1959: 119, 292, pi. 26, 

figs. 9-13. 

This is a most unsatisfactory species 
group. Prosphingites lolouensis was estab- 
lished for a ‘great number’ of deformed 
specimens that never should have been 
given a new specific name. The specimens 
assigned by Chao (1959) to Iscnlitoides 
globosus have a prosphingitid suture, as 
noted by Chao (1959: 293), but he dis- 
tinguished it on differences in the nature 
of the umbilical shoulders. Even consider- 
ing the state of preservation of the Kwangsi 
material, I cannot separate these specimens 
from those assigned to P. lolouensis. 

Oecurrence. Subcolumbites fauna of 



Chashanao sections (Chao collection 610) 
and northeast of Lolou village (Chao col- 
lection 541a, b), Kwangsi, China. 

Prosphingites subglobosus (Chao) 

Paranannites subglobosus Chao, 1959: 113, 285, 

pi. 24, figs. 21-24, text-fig. 37a. 

The most distinctive aspect of this species 
is the eccentricity of the umbilicus on the 
last volution. In this respect this species 
is quite different from all others assigned 
to Prosphingites. The suture is quite like 
that of the type species P. czekanowskii 
with a weakly developed auxiliary series. 

Occurrence. Subcolumbites fauna, Nali- 
ling section (Chao collections 542a, b), 
Kwangsi, China. 

Prosphingites globosus Kiparisova 
Text-figure 16 

Prosphingites globosus Kiparisova, 1947: 142, pi. 
32, figs. 6, 7, text-fig. 29; Kiparisova and Krish- 
tofovich, 1954: 21, pi. 12, figs. 2, 3; Kuinmel, 
1961: 523; Kiparisova, 1961: 108, pi. 25, figs. 
1, 2, text-figs. 69, 70. 

Prosphingites aff. globosus Kiparisova, 1961: 109, 
pi. 25, fig. 3, text-fig. 71. 

A species based on tw^o specimens, one 
of wdiich is a very small juvenile. Main 
features are a very depressed whorl section 
with an involute conch and showdng the 
beginnings of eccentricity of the umbilicus. 
The suture (Fig. 16D, E) is characterized 



<- 

Figure 16. Diagrammatic representation of the sutures of several species of Prosphingites. Sutures A-G are of species from 
the upper Scythian Subcolumbites Zone, sutures l-P are of species from the mid-Scythian Ov/enites Zone. A, P. coombsi 

Kumme), paratype (OU3861), at a diameter of 21 mm, from near Kaka Point, New Zealand; B, P. coombsi Kurnmel, para- 

type (OU3863), at a diameter of 20 mm; C, P. insularis Kiparisova (1961: fig. 74), ot a whorl height of 9 mm from Sub- 
columbites fauna, Primorye Region; D, P. globosus Kiparisova (1961: fig. 69), at a whorl height of 3 mm, from Sub- 
columbites fauna, Primorye Region; E, P. globosus Kiparisova (1961: fig. 70), holotype, at a whorl height of 7 mm, from 
Subcolumbites fauna, Primorye Region; F, P. all Arthaber (1911; pi. 22, fig. 6c), from Subcolumbites beds Kcira, Albania; 
G, P. czekanowskii Mojsisovics (1886: pi. 15, fig. 11c), from Olenekites fauna, Olenek River, Siberia; H, P. czekanowskii 

Mojsisovics, topotype (MCZ 8677), at a diameter of 31 mm,- I, P. ausfini Hyatt and Smith (1905: pi. 7, fig. 4), from 
Meekoceras fauna. Union Wash, Inyo Range, California (USNM 75256), at a diameter of 20 mm; J, P. slossi Kurnmel and 
Steele, paratype, at a diameter of 18 mm from Meekoceras fauna, Crittenden Spring, Nevada; K, P. slossi Kurnmel and 
Steele (1961: text-fig. 15a), at a diameter of 30 mm, from Meekoceras fauna, Crittenden Spring, Nevada; L, P. spathi 
Frebold, — Tozer (1961: pi. 13, fig. Ic), at a diameter of 16 mm, from Meekoceras fauna. Blind Fiord Formation, Elles- 
mere Island; M, P. ovalis Kiparisova (1961: fig. 79), at a whorl height of 5 mm, from Prosphingites Zone, Primorye Re- 
gion; N, P. invalutus Chao (1959: pi. 28, fig. 9), from Owen/fes Zone, Kwangsi, China; O. P. kwangsianus Chao (1959: 

text-fig. 39d), from Owen/tes fauna, Kwangsi, China. 
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])V slight!)' phylloid saddles and a well de- 
veloped auxiliary lobe. 

It is inescapable that perhaps both of 
the specimens of this species are juvenile 
forms. Until more material becomes avail- 
able an assessment of this species is most 
difficult. The whorl section is more de- 
pressed than in any other species of Pro- 
sphingites recorded to date, and it is this 
feature which can be looked upon as the 
most distinguishing for the species. 

Occurrence. Subcohmibitcs fauna, Rus- 
sian Island, Cape Zhitkov, Primorye Region, 
eastern Siberia. 

Prosphingifes insularis Kiparisova 
Text-figure 16 

Prosphiugites iirsularis Kiparisova, 1961: 112, pi. 

24, figs. 2-4, 6, text-figs. 74—76. 

Prosphiugites aff. insularis Kipariso\a, 1961: 114, 

pi. 24, fig. 5, text-fig. 77. 

Prosphiugites luaguinuhilicatiis Kiparisova, 1961: 

114, pi. 25, fig. 4, text-fig. 78. 

A more evolutc prosphingitid with de- 
pressed rounded whorls and a broad deep 
umbilicus. Its most characteristic feature 
is the suture with well denticulated lobes 
and phylloid saddles (Fig. 16C). In its 
external conch features this species is nearly 
identical with P. coombsi Knmmcl (1965); 
it is only in the dorsal suture that differ- 
ences can readily be seen. This species has 
adjacent to the dorsal lobe two lateral lobes 
whereas in P. coombsi there are four. It 
differs both in conch shape and suture 
from P. czekanou'skii. It differs from P. 
globosus mainly in conch shape and in- 
volution. 

Occurrence. Subcolunibites fauna, Pri- 
moryc Region, Siberia. 

Prosphingifes coombsi Kummel 
Text-figure 16 

Prosphiugites ('oonihsi Knininel, 1965: 538, figs. 

1-5. 

This species, in its general conch archi- 
tecture, is nearly idcaUical to P. insularis 
Kiparisova. It differs mainlv' in a more 
tTiboratc dorsal suture (Fig. 16A, R). 



Occurrence. This species was established 
for specimens encountered in an isolated 
pocket within disturbed beds between Kaka 
Point and Nugget Point, south Otago, New 
Zealand. On the basis of the general 
morphology of the species, I have (Kum- 
mel, 1965) interpreted this horizon as late 
Scythian in age comparable to the horizon 
of SubcoJumbites of the Tethyan and 
ci r cu m -Pa ci f i c re gi on . 

Repository. Department of Geology, 
Otago University, New Zealand. Four 
paratypes are in the Museum of Compara- 
tive Zoology (MCZ 10113). 

Genus Vickohlerifes Kummel, 1968 
Type species, Prenkifes sundaicus Welter, 
1922 

Vickohlerifes sundaicus (Welter) 

Preukites suudaieirs Welter, 1922: 150, pi. 168(4), 
figs. 18-21; Kiitassy, 1933: 621; C. Renz, 1945; 
301; Renz and Renz, 1947: 60; Renz and Renz, 
1948: 29, pi. 12, fig. 1; Chao, 1959: 306. 
'dhenkites’ snuduiens, — Spatli, 1930; 77; Spath, 
1934: 188,209. 

Viekohlerites suudaiciis, — Knnnnel, 1968a: 9, pi. 
1, figs. 10, 11. 

Welter (1922) described this species on 
the basis of a single specimen from Noel 
Niti, Timor, and was quite positive as to 
the close relationship of his specimen to 
Prenkites malsorensis Arthaber from the 
Subcolumbites fauna of Albania. This close 
relationship is difficult to see. Prenkites 
is a more involute form, with depressed 
whorls which contract on the adoral (juarter 
volution. The umbilical shoulders are sub- 
angular and bc'ar fine nodes. The Timor 
specimen has a diameter of 40.7 mm, an 
adoral whorl width of 21.5 mm, a height 
of thc‘ adoral wdioil of 13.2 mm and an 
umbilical diameter of 20.3 mm. The conch 
is (‘volute, the umbilicus comprising ap- 
proximately 50 pc'ieent of the conch diam- 
eter. The vhoils are deprc‘ss(‘d vith the 
maximum width at the umbilical shoulder. 
The vc'uter is arched and grades with no 
p(‘re(‘ptiblc‘ ventral shoulders to tlie um- 
bilical shouldei- which is acutely rounded. 
44u‘ umbilical wall is stcH’p but not vertical. 



Ammoxoids of the Late Scytiiiax (Lower Trtassic) • Kummel 409 



The last half volution of the specimens is 
body chamber and shows traces of delicate 
growth lines. The penultimate half volu- 
tion bears a series of weak, forward pro- 
jecting ridges which are most prominent 
on the center part of the venter and disap- 
pear completely midway between the venter 
and the umbilical shoulder. 

It is in Welters (1922, pi. 14, fig. 21) 
representation of the suture that one can 
pinpoint the uncertainty in interpretation 
of this form. Welter s drawing of the suture 
covers only the portion from the venter 
to the umbilical shoulder, but the drawing 
implies that it was a complete suture. A 
new drawing of the suture is given in 
Kummel ( 1968, fig. 1 J ) . There are two 
prominent lateral lobes but the xunbilical 
wall bears a good portion of a fairly large 
auxiliary saddle and a small but very 
distinct denticulated lateral lobe. The first 
author after Welter to comment on Prenkites 
sundaiciis was Spath (1930, p. 77) who 
wTOte, "Trenkites sundaicus Welter, in 
whorl shape resembles Cohimhites, but in 
suture line it is closer to Snbeolumbites. . . 

In terms of Welters representation of the 
suture this statement is correct. In Co- 
lumbites the second lateral lobe is gen- 
erally very small, consisting of a single 
prong, whereas in Siibcolumbites the sec- 
ond lateral lobe, though much smaller 
than the first, is more highly developed in 
terms of its breadth and pattern of dentic- 
ulation. On the basis of suture alone, 
Prenkites sundaicus can not be attached to 
either Colund^ites or Siibcolumbites. 

There is a general similarity in conch 
shape of Prenkites sundaicus with some 
groups of Subcoliimbites. Among the sub- 
columbitids three distinct groups can be 
recognized. There is first of all the per- 
rinismithi group with a tendency for carina- 
tion of the venter; secondly the dusmani 
group with a more marked development 
of the reticulate ornamentation, a com- 
pressed whorl section, but lacking the 
tendency toward carination; finally there 
is the robustus-multiformis group charac- 



terized mainly by their depressed whorl 
section. It is to this last group that Vickoh- 
lerites sundaicus has great resemblance 
in conch fonn. Within the two subfamilies 
of the Paranannitidae those genera assigned 
to the Columbitinae tend to have sutures 
lacking an auxiliary lobe, wLereas within 
the Paranannitinae an auxiliary lobe is 
commonplace, as in Prosphingites, Zenoites, 
Chiotites, etc. It is within this subfamily 
that Vickolderites sundaicus belongs. 

Renz and Renz (1948: 24, pi. 12, fig. 1) 
have described and illustrated a single 
specimen from the Subcoliimbites fauna of 
Chios as a representative of this species. 
The general conch form of their specimen 
is the same as that of the type specimens 
from Timor. This Chios specimen mea- 
sures 55.5 mm in diameter, 21.4 mm for 
the width of the adoral whorl, 19 mm for 
the height, and 23.5 mm for the width of 
the umbilicus. The dimensions of the whorl 
height and umbilical diameter in the two 
specimens are reasonably similar. How- 
ever, the Timor specimen has a broader 
whorl than the Chios specimen by approxi- 
mately 14 percent. This difference in whorl 
width is difficult to evaluate, as each lo- 
cality has yielded only a single specimen. 
In addition, the Chios specimen, apparently, 
does not show the suture. The overall simi- 
larity of the Chios specimen to that from 
Timor is such that, in spite of the differ- 
ences and lack of data mentioned above, 
the two specimens should be considered as 
conspecific. 

The new specimen recorded by Kummel 
(1968) as Vickolderites cf. sundaicus from 
a Subcoliimbites fauna at Kotal-e-Tera, 
Afghanistan, is clearly congeneric with the 
Timor and Chios specimens discussed 
above but is not conspecific. Critical com- 
parison of the Afghan and Timor forms 
is difficult, as each is represented by a 
single specimen. There is an overall simi- 
larity between the two specimens, but at 
the same time there are intriguing differ- 
ences in whorl shape and suture. 

Occurrence. The holotype is from Noel 
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Niti, Timor. Welter (1922: 85, 86) eon- 
sidert'cl this specimen to come from liis 
lowest Triassic horizon. The forms as- 
sociated with this specimen he lists on 
page 150 as Mcekoccras- sp. indet. The 
available evidence does not allow any 
preeise determination of the age, but the 
biological affinities of this species suggest 
that it is late Scythian in age. The speci- 
men rc'cordc'd by Renz and Renz (1948) 
is from the Subcohimhites fanna of Chios. 

Repositonj. The bolotype is in the 
Paleontological Institute of Bonn Univer- 
sity; the specimen from Chios is in the Nat- 
ural History Museum, Basel J 13576. 

Genus Zenoites Renz and Renz, 1947 
Type species, Prosphingifes (Zenoites) 
helenae Renz and Renz, 1947 

Cenerally small, somewhat evolute form 
with rounded, depressed whorl sections 
bearing irregularly spaced radial to pro- 
siradiate eonstrietions that encirele the 
whorl section; suture consists of two dentic- 
ulated lateral lobes, one auxiliary lobe on 
tlu‘ umbilical shoulder and the appearance 
of another lobe on the umbilical seam. 

The suture and general shape of the 
conch indicate a relationship to Prosplilng- 
ites. This genus was first ix'cognized from 
thc‘ SuhcoIuml)itcs fauna of Chios by Renz 
and R('nz (1948). Since then it has been 
recognized from a late Scytliian horizon on 
Ellesmere Island (Tozer, 1965a). 

Zenoites helenae Renz and Renz 
Text-figure 17 

Prosphiu^ites (Zcunilcs) hvleuar Henz and Uenz, 
1947: 60, 75; lUaiz and Uenz, 1948: 41, pi. 
15, figs. 8-8a, pi. 16, figs. 1-lc. 

Pmsplunp,ifrs (Zenoites) helenae \ar. maradovun- 
ensis itenz and Kenz, 1947: 60, 75; H(*nz and 
Henz, 1948: 42, pi. 15, figs. 12-12a, 14-14a. 
Zjnioites helenae, — Knnnnnl, in Arkcll (4 al., 1957: 
L139, figs. 172, 4. 

lh'OS])hi)}gites v\ all. ez(’kanoivskii,- — Henz and 
Henz, 1948: 39, pi. 15, figs. 11-111). 

The vari(4y (vstablished for this species 
{maraclovnncnsis) consists merely of two 
slightly more' eompress(‘d forms. Tlu* im'a- 



surements of the figured specimens are as 
follows: 
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1. Ilolot>pc, \HMB 113648, Renz and Henz, 
1948: pi. 16, fig. 1. 

2. ParatNpe, XHMB 113649, Henz and Henz, 
1948: pi. 15, fig. 8. 

3. var. niaradovunensis, NUMB 113652, Renz and 
Henz, 1948: pi. 15, fig. 14. 

4. \^ar. maradovanensis, XHMB J13651, Henz and 
Henz, 1948: pi. 15, fig. 12. 

This species is not common in the Chios 
fauna; Renz and Renz record only five 
specimens, and there are 9 additional speci- 
mens in the Natural History Museum, 
Basel. The suture is shown on Figure 17A. 

Occurrcticc. Subcolumhites fauna, Mara- 
dovuno, Chios. 

Repository. Holotv^pe, NUMB J13648; 
figured paratypes NIlNfB J13649, J13651, 
J13652; unfigured paratypes NUMB J13650. 

Zenoites vonderschmitti (Renz and Renz) 
Text-figure 17 

Pros])hin^ites vondersclnnilti Henz and Renz, 1947: 
60, 74; Henz and Henz, 1948; 39, pi. 15, fig.s. 
13, 15. 

This is a highly compressed form in com- 
parison to the genotype helenae. The holo- 
type (Renz and Renz, 1948: pi. 15, fig. 
13) measures 24.6 mm in diameter, 9.5 
mm for the width of the adoral whorl, 7.3 
for the height, and 10.8 mm for the diam- 
eter of the umbilieus. The paratype (Renz 
and Renz, 1948: pi. 15, fig. 15) measures 
15.7 mm in diameter, 5.2 mm for the height 
of tlu^ adoral whorl and 7.1 mm for the 
diameter of the umbiliens (faulty preser- 
vation pr(‘V(‘iits obtaining a whorl width 
measurement). Aside* from the very dif- 
ferent whorl dimensions, this species has a 
diffeixmt pattern of constriction. The su- 
ture', he)v\ ever, ( T4g. 17B) is alme)st ide'iitical 
in these twe) Chios species. 

Oeeurretiee. Subeobmibites fanna, Chievs. 
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Figure 17. Diagrammatic representatian af the suture af: A, holotype Zena/fes belenae Renz and Renz (1948; pi. 16, 
fig. Ic), at a diameter of appraximately 18 mm; B, halatype of Prosphingites vanderschm/ff/ Renz and Renz (1948: pi. 15, 
fig. 13c), at a diameter af approximately 18 mm; C, paratype Calumbites huangi Chao (1959: pi. 29, fig. 11), at a 

diameter of approximately 20 mm; D, paratype Chiofites glabularis Renz and Renz (1948: pi. 15, fig. 9c), at a diameter 
of approximately 15 mm,- E, paratype Popovifes occldentalis Tazer (1965: fig. 5b), at a diameter of approximately 30 mm; 
F, paratype Manoconfhites manaceros Tozer (1965: fig. 8), at a diameter of approximately 15 mm. 

Specimens of figures A, B, C from Subcafumbifes fauna of Chios; D, E from Toad Formation, British Columbia; F, from 
upper Scythian of Ellesmere Island. 



Rcpositorij. Holotype NHMB J13639 
(Renz and Renz, 1948: pi. 15, fig. 13); 
paratype NHMB J13640 (Renz and Renz. 
1948: pi. 15, fig. 15); vinfigured paratvpes 
NHMB J13641." 

Zenoites arcficus Tozer 

Zcnoites arcticus Tozer, 1965a; 25, pi. 2, figs. 
6, 7, te.\t-fig. 7. 

Only two specimens of this species are 
known. It differs from Z. hclenae mainly 
in the pattern of constriction. 

Occurrence. Blaa Mountain Formation, 
lower shale member, Ellesmere Island. 

Genus Isculifoides Spath, 1930 
Type species, IscuHfes originis Arthaber, 
1911 

This is another of the genera which are 
confined to the late Scythian Prohiin^arltcs 



Zone, w here it is represented by six species. 
In the Suheohnnhifes fauna of Albania and 
Chios, 1. originis is one of the most common 
species. This species in the Chios fauna 
shows a very large degree of intraspe- 
eific ^THTation. Isculifoides ellipficus from 
Kwangsi, China, I. minor from British Co- 
lumbia, and I. suboviformis from the Pri- 
morye Region are represented by ^^ery few 
specimens. Additional collections of these 
three species are badly needed to clarify 
their relationships. In the western United 
States we ha\ e /. wasserbergi and I. hani- 
mondi, both species known from a fair 
number of specimens. Specimens assigned 
to Isculitoidcs cf. originis have been re- 
corded from the Subcohimbites fauna at 
Kotahe-Tera, Afghanistan (Kummel, 1968b) 
and specimens of indeterminant specific 
identity from the Proliunga rites fauna of 
the Salt Range, West Pakistan. 
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Isculifoides originis (Arthaber) 

Plate 5, figures 1-10; Plate 6, figures 
1-6; Text-figures 18-20 

Isculitcs originis Artliaher, 1911: 259, pL 23(7), 
figs. 1-10; Diener, 1915; 157; C. Renz, 1928: 
155; Kutassy, 1933: 540; Renz and Renz, 1947: 
60; Renz and Renz, 1948: 33, pi. 13, figs. 

7-7a, 9-9a, 11-11 In 12-12b, pi. 14, figs. 6-6a, 

9- 9a. 

Isculitoides originis, — Spath, 1934: 198, pi. 14, 

figs. 2a-d, text-fig. 59h, c. 

Iscnltites globulus Renz and Renz, 1947: 60, 74; 
Renz and Renz, 1948: 34, pi. 14, figs. lO-lOe, 
4_4a, 5-5a, 8-8b, 11-1 lb. 

Iscultitcs antiglohulus Renz and Renz, 1947: 60, 
74; Renz and Renz, 1948: 35, pi. 13, figs. 1-la, 

10- lOa, pi. 13, figs. 2-2a, 3-3a, 5-5a, 8-8a. 
Iscultitcs glohulus-originis Renz and Renz, 1947: 

60; Renz and Renz, 1948: 35, pi. 13, figs. 6-6a, 
pi. 14, figs. 1-la, 2-2a, 3-3a. 

Iscultitcs glohulus-antiglohulus Renz and Renz, 
1947: 60; Renz and Renz, 1948: 35, pi. 13, figs. 
4-4a, pi. 14, figs. 7-7a. 

Arthaber (1911: 259) stated he had 54 
specimens of this species, 10 of which he 
illustrated. The type specimen and seven 
paratypes, all among those illustrated by 
Arthaber (1911), are still preserved. The 
preservation of all these specimens leaves 
much to be desired and most are too badly 
preserved or incomplete to yield signifi- 
cant measurements. Arthaber s (1911: pi. 
23(7), figs. 1-10) illustrations are highly re- 
touched and idealized; unretouched photo- 
graphs of the existing original specimens 
are reproduced here on Plates 5 and 6. 



One of the most common elements in 
the Suhcolumbites fauna of Chios is this 
species. Renz and Renz (1948) had avail- 
able for study several hundred specimens. 
Of this vast number of specimens 126 are 
sufficiently complete and well preserved to 
yield measurements of the basic conch 
dimensions. These data are tabulated on 
Table 31, and plotted on Figures 19 and 
20. Renz and Renz (1948) recognized five 
species of this genus within the Chios fauna. 
These are: originis, globulus, antiglobulus, 
gJobuIuS'Oviginis, and globulus-anti globulus. 
The latter two species were named for 
intermediate forms between the first three 
species. These ‘Tormenreihen” are distin- 
guished basically on conch thickness and 
size of the umbilicus. Isculifoides globulus, 
considered by Renz and Renz as the point 
of origin of their '‘Fonnenreihen,” is a 
globular fonn with a relatively small um- 
bilicus. They recognized one series of 
transitional fonns to Isculifoides anti- 
globulus, which has a more compressed 
conch and a more open umbilicus. Another 
series extended from Isculifoides globulus 
to I. originis, which is a compressed form 
with no appreciable difference in the 
diameter of the umbilicus. A plot of the 
whorl width (Fig. 19) and the umbilical 
diameter (Fig. 20) of these species recog- 
nized by Renz and Renz demonstrates the 



Figure 18. Diogrammatic representation of the sutures of various species of Isculifoides. A-l, Isculifoides originis (Artho- 
ber), A-E from Subcalumbites fauna, Albania, F-l from Subcolumbites fauna, Chios. A, holotype (Arthaber, 1911: pi. 
23(7), fig. Ic), no sutures are visible on the type specimen; B, paratype (Arthaber, 1911: pi. 23(7), fig. 9), redrawn from 
type specimen: C, paratype (Arthaber, 1911: pi. 23(7), fig. 6c), no sutures are visible on the type specimen; D, paratype 

(Arthaber, 1911: pi. 23(7), fig. 8), specimen apparently lost; E, paratype (Arthaber, 1911: pi. 23(7), fig. 9), specimen ap- 

parently lost; F, plesiotype (Renz and Renz, 1948: pi. 13, fig. 12b, NHMB J-13590), at a diameter of approximately 35 mm; 
G, plesiotype (Renz and Renz, 1948: pi. 13, fig. 11b, NHMB J-13591), at a diameter of approximately 35 mm; H, para- 
type Iscultites globulus Renz and Renz (1948: pi. 14, fig. 8b, NHMB J-13602), at a diameter of approximately 25 mm; 

I, paratype Iscultites globulus Renz and Renz (1948: pi. 14, fig. 11b, NHMB J-13600), at a diameter of approximately 25 
mm; J-L, I. ellipticus Chao (1959), from Subcolumbites fauna, Kwangsi, China; J, holotype (Chao, 1959: fig. 38a), at 
a whorl height of 7 mm; K, paratype (Chao, 1959: fig. 38b), at a whorl height of 5 mm,- L, paratype (Chao, 1959: pi. 
30, fig. 3), at a diameter of approximately 25 mm; M, /. suboviformis (Kiparisova, 1961: fig. 97), from Subcolumbites 
fauna, Primorye Region, at a diameter of approximately 15 mm; N-P, /. wosserbergi n. sp. from Subcolumbites fauna, 
Tobin Formation, Nevada, N, paratype, at a diameter of 8.5 mm (MCZ 9626); O, paratype, at a diameter of 8 mm (MCZ 
9450, PI. 29, figs. 9, 10); P, paratype, at a diameter of 8 mm (MCZ 9657); Q, paratype /. hommondi n. sp., from Upper 
Thaynes Formation, Hommond Creek, southeast Idaho, at a diameter of 13 mm (MCZ 9480). 
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Figure 19. Variation in whorl width (W) of Isculitoides originis (Arthaber), from the Subcolumbites fauna of Chios. The 
data on this graph are from Table 31. 



completely triinsitional nature of these two 
charaeters. 

Renz and Renz (1948: 33) recognized 
that the basic plan of the suture was the 
same in the Chios and Albanian popula- 
tions (Fig. 18 A-1). What variations do 
occur are minor changes in the shape of 
the elements and in thc‘ dentieulation of 
the lol)es. 

Among late Scythian ammonite' faunas, 
species of Isculitoides are recognized from 
Timor, Kwamgsi, Primorye Region, British 
Columl)ia, Nevada, and south('astern 
Idaho. The Timor forms bc'long in /. 



originis (Spath, 1934: 198). None of the 
remaining species are know n by more than 
a few^ specimens, w hich makes comparison 
to L originis difficult. Isculitoides suhovi- 
formis Kiparisova from the Prirnor\e Re- 
gion and I. icassevhevgi n, sp. from Nevada 
arc extremely depressed forms; I. eUiptieus 
Chao from Kwangsi and I. lunumondi n. 
sp. are similar in couch shape to /, orginis 
but are much more in\’olute, not showing 
as strong an exceiitnimbilieation ol the' 
umbilicus, 

0('cuyreuce. Sid)columhites fauna of 
Albania and Chios, and from the man- 
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Figure 20. Variation in umbilical diometer (U) of Isculifoides originis (Arthober), from Subcolumbites fauna of Chios. 
The dote on this graph are from Toble 31. 



ganese coated fauna with Pwhnngarifes of 
Nifoekoko and Toeboelopo, Timor. 

Repository. The genotype and 7 para- 
types are preserved in the Paleontologieal 
Institute, University of Vienna. These are 
the specimens of Arthabers plate 23(7), 
figs. 1-7, 10. 

The specimens of this species from 
Chios described by Renz and Renz ( 1948 ) 
are in the Natural History Museum, Basel; 
these are as follows: plesiotypes, I. orig- 



inis (pi. 13, fig. 7) NUMB J13584, (pi. 13, 
fig. 9) NHMB J13585, (pi. 13, fig. 11a) 
NUMB J13586, (pi. 13, fig. 11b) NHMB 
J13591, (pi. 13, fig. 12a) NHMB J13587, (pi. 
13, fig. 12b) NHMB J13590, (pi. 14, fig. 6) 
NHMB J13588, (pi. 14, fig. 9) NHMB 
J13589; unfigiired specimens of 7. originis 
from Maradovuno NHMB J13592, J13593, 
J13594, from Kephalovuno NHMB J13595; 
holotype, 7. globulus (pi. 14, fig. 10a, b) 
J13596, (pi. 14, fig. lOe) J13601; paratypes. 
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Table 31. Measureaiexts of Isculitowes originis (Arthabeb) from the Svbcolumbites fauna 

OF Chios. 



The species names on this list are those recognized Iw Renz and Renz (1948). The ineasurcinents 
are distinguished on Figure 19 and Figure 20. 





D 


w 


If 


u 


W/D 


H/D 


U/D 




D 


\v 


H 


U 


W/D 


11/D 


U/D 


1. 


47.2 


15.5 


20.0 


10.2 


32.8 


42.4 


21.6 


33. 


33.8 


16.5^ 


14.8 


7.5 


48.8± 


43.8 


22.2 


2. 


45.7 


1(11 


17.8 


11.1 


35.2 


38.9 


24.3 


34. 


31.2 


19.8 


13.0 


6.7 


63.5 


41.7 


21.5 


3. 


45.0 


14.6 


19.2 


10.7 


32.4 


42.7 


23.8 


35. 


29.9 


19.8 


13.3 


7.5 


66.2 


44.5 


25.1 


4. 


44.4 


p 


19.6 


9.3 


p 


44.1 


20.9 


36. 


27.8 


16.6 


11.5 


7.0 


59.7 


41.4 


25.2 


5. 


41.7 


13.8 


16.3 


9.6 


33.1 


39.1 


23.0 


37. 


25.0 


15.2 


9.3 


7.2 


60.8 


37.2 


28.8 


6. 


39.8 


14.6 


18.1 


7.0 


36.7 


45.5 


17.6 


38. 


24.2 


13.8? 


11.6 


4.5 


57.0? 


47.9 


18.6 


7. 


39.8 


14.3 


15.2 


11.0 


35.9 


38.2 


27.6 


39. 


23.8 


15.0 


10.5 


7.4 


63.0 


44.1 


31.1 


8. 


37.0 


? 


14.0 


10.2 


p 


37.8 


27.6 


40. 


22.7 


16.7 


11.5 


3.8 


73.6 


50.7 


16.7 


0. 


35.6 


12.7 


13.9 


10.4 


35.7 


39.0 


29.2 


41. 


17.1 


11.7 


8.0 


1.8 


68.4 


46.8 


10.5 


10. 


35.0 


11.7 


13.5 


9.0 


33.4 


38.6 


25.7 


42. 


17.0 


11.1 


7.4 


2.8 


65.3 


43.5 


65.0 


11. 


34.2 


11.5 


14.8 


7.5 


33.6 


43.3 


21.9 


43. 


15.5 


10.7 


7.2 


3.2 


69.0 


46.5 


20.6 


12. 


33.8 


12.5 


14.2 


7.0 


37.0 


42.0 


20.7 


44. 


15.4 


9.3 


8.8 


2.9 


60.4 


57.1 


18.8 


13. 


33.6 


12.1 


14.2 


6.8 


36.0 


42.3 


20.2 


45. 


14.6 


9.7 


6.4 


3.8 


66.4 


43.8 


26.0 


14. 


31.5 


11.2 


12.8 


7.8 


35.6 


40.6 


24.8 


46. 


14.5 


9.8 


6.6 


2.4? 


67.6 


45.5 


16.6? 


15. 


31.4 


12.1 


13.2 


8.2 


38.5 


42.0 


26.1 


47. 


13.8 


10.0 


5.6 


3.6 


72.5 


40.6 


26.1 


1(1 


31.3 


11.8 


12.3 


7.4 


37.7 


39.3 


23.6 


48. 


13.8 


8.3 


6.2 


2.4 


60.1 


44.9 


17.4 


17. 


30.7 


11.7 


12.1 


7.0 


38.1 


39.4 


22.8 


49. 


13.8 


9.8 


5.0 


4.0 


71.0 


36.2 


29.0 


18. 


29.3 


11.2 


12.0 


6.7 


38.2 


41.0 


22.9 






Isnditoides ontialohulus 






19. 


29.3 


10.2 


12.0 


6.0 


34.8 


41.0 


20.5 


















20. 


29.3 


10.6 


13.2 


5.4 


36.2 


45.1 


18.4 


50. 


46.3 


13.7 


16.4 


15.0 


29.6 


35.4 


32.4 


21. 


29.0 


10.7 


11.1 


6.7 


36.9 


38.3 


23.1 


51. 


45.5 


12.6 


16.8 


12.8 


27.7 


36.9 


28.1 


22. 


29.0 


11.8 


12.3 


6.7 


40.7 


42.4 


23.1 


52. 


43.3 


11.9 


16.6 


10.8 


27.5 


38.3 


24.9 


23. 


27.6 


10.5 


11.5 


6.4 


38.0 


41.7 


23.2 


53. 


43.2 


14.3 


16.1 


12.5 


3,3.1 


37.3 


28.9 


24. 


26.0 


10.3 


11.0 


5.8 


39.6 


42.3 


22.3 


54. 


39.5 


p 


14.0 


13.6 


p 


35.4 


34.4 


25. 


25.7 


9.8 


10.1 


5.6 


38.1 


39.3 


21.8 


55. 


36.0 


12.2 


11.9 


12.1 


33.9 


33.1 


33.6 


2(1 


23.1 


9.8 


9.0 


4.5 


42.4 


40.0 


19.5 


56. 


35.3 


11.4 


13.7 


9.4 


.32.3 


38.8 


26.6 


27. 


20.2 


7.9 


8.3 


4.0 


39.1 


41.1 


19.8 


57. 


35.2 


12.1 


14.7 


9.4 


,34.4 


41.8 


26.7 


28. 


19.8 


8.0 


8.2 


5.0 


40.4 


41.4 


25.3 


58. 


35.0 


13.2 


12.5 


12.5 


.37.7 


35.7 


35.7 


29. 


19.7 


7.3 


8.7 


4.0 


37.1 


44.2 


20.3 


59. 


34.1 


11.0 


13.4 


7.9 


.32.3 


39.3 


23.2 


30. 


1(10 


6.6 


7.0 


2.0 


41.3 


43.8 


12.5 


60. 


33.6 


12.3 


13.8 


7.4 


.36.6 


41.1 


22.0 


















61. 


32.7 


10.3 


13.3 


7.9 


31.5 


40.7 


24.2 






I seal it aides g / ohul us 






62. 


32.7 


11.1? 


11.4 


11.4 


33.9? 


34.9 


32.9 


31. 


37.8 


15.0± 17.3 


6.7 


39. 7± 


45.8 


17.7 


63. 


31.1 


10.0 


12.2 


8.0 


32.2 


39.2 


25.7 


32. 


35.2 


17.8 


12.6 


10.0 


50.6 


35.8 


28.4 


64. 


31.0 


10.7 


12,2 


6.5 


,34.5 


39.4 


31.0 



1. tMesiotyi:>e, Renz and Renz ( 1948: pi. 13, fig. 12), NUMB J13587. 

2. Plesiotype, Renz and Renz (1948: pi. 13. fig. II), NUMB jl358fi. 

4. Plesiotype, Renz and Renz (1948: pi. 13, fig. 11b), XHMB .113591. 

5. Plesiotype, Renz and Renz (1948: pi. 13, fig. 9), NUMB jl3585. 

G. Ple.siotype, Renz and Renz (1948: pi. 13, fig. 12h), NUMB .113587. 

11. Plesiotype, Renz and Renz ( 1948; pi. 13, fig. 7), NUMB T13584. 

13. Idesiotype, Renz and Renz ( 1948: pi. 14, fig. 9), NH MB J 13589. 

2G. Plesiotype, Renz and Renz (1948: pi. 14, fig. 6), NUMB .113588. 

Remaining specimens Irom 3—30, nnfignred paratypes from Maradovnno, Chios, NUMB J 13592, 13593, 1.3594. 

31. Paratype, Renz and Renz ( 1948: pi. 14, fig. 8b), NUMB 113602. 

32. Paratvpe, Renz, and Renz, ( 1948; pi. 14, fig. 11), NUMB 113600. 

33. Paratvpe, Renz and Renz (1948: pi. 14, fig. 8), NUMB 113599. 

35. Ilolotype, Renz and Renz ( 1948: pi. II, fig. 10), NUMB 113596. 

37. Paratvpe, Renz and Renz. ( 1948; pi. 14, fig. 4), NUMB 113597. 

38. Paratvpe, Renz. and Renz (1948: pi. II, fig. 5), NUMB 113598. 

10. Paratvpe, Renz and Renz (1948: pi. II, lig. lOc), NUMB 113596. 

Remaining sju^c imens Iron> 34-49, nniignred ]iaralypc*s from Marado\ Mn<i, Chios, NUMB 113603. 
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and 
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NUMB 
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62. Ilolotype, 


Renz 


and 


Renz 


(1948: 


pl. 


13, 


lig. 


10), NUMB JI360i 



Remaining specimens from 51—72, nniignred j^aratypes from Maradovnno, C>'hios, NUMB 113617. 
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74. Plesiotype, Renz and Renz (1948: pi. 14, fig. 2), XHMB J13615. 

75. PlesioRpe, Renz and Renz (1948: pi. 14, fig. 1), XHMB J13614. 

76. Plesiotype, Renz and Renz (1948: pi. 14, fig. 3), XHMB J13616. 

Remaining specimens from 73—97: iinfignred parat>pes from Maradovuno, Chios, NHMB J13617. 

98. Plesiotype, Renz and Renz (1948: pi. 13, fig. 4), NHMB J13619. 

112. Plesiotype, Renz and Renz (1948: pi. 14, fig. 7), NHMB J1362(>. 

Remaining specimens from 99—126 unfigured paratypes from Maradovuno, Chios, NHMB J13621. 



(pL 14, fig. 4) J13597, (pi. 14, fig. 5) 
J13598, (pi. 14, fig. 8a) NPIMB J13599, 
(pi. 14, fig. 8b) NHMB J13602, (pi. 14, 
fig. 11) NHMB J13600; unfigured para- 
types from Maradovuno NHMB J 13603, 
from Kephalovmio NHMB J13604; holo- 
type, L anti glob ulus (pi. 13, fig. 10) NHMB 
J13605; paratypes (pi. 13, fig. 1) NHMB 
J 13606, (pi. 13, fig. 2) NHMB J 13607, (pi. 
13, fig. 3) NHMB J13608, (pi. 13, fig. 5) 
NHMB J13609, (pi. 13, fig. 8) NHMB 
J13610; unfigured paratypes from Mara- 
dovuno NHMB J13612, from Kephalovimo 



NHMB J 13611; svntypes of /. globulus- 
ohghus, (pi. 13, fig. 6) NHMB J13613, 
(pi. 14, fig. 1) NHMB J13614, (pi. 14, 
fig. 2) NHMB J13615, (pi. 14, fig. 3) 
NHMB J 13616; unfigured speeimens from 
Maradovuno NHMB J13617, from Kep- 
halovuno NHMB J 13618; syn types of I. 
globulus-antiglobuliis, (pi. 13, fig. 4) 
NHMB J13619, (pi. 14, fig. 7) NHMB 
J 13620; unfigured specimens from Mara- 
dovuno NHMB J13621, from Kephalovuno 
NHMB J 13622; topotypes from Chios 
MCZ 10019, 10020. The specimens from 
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Timor are in the British Museum (Natural 
History). 

fsculifoides ellipficus Chao 
Text-figure 18 

Isculitoides cUipticus Chao, 1959; 119, 293, pi. 

26, figs. 24—28, pi. 30, figs. 1-5, text-fig. 38a, h. 
Isculitoides aff. ong//n'.y (Arthaher), Chao, 1959: 
118, 292, pi. 26, figs. 22, 23. 

Cliao had one specimen of his Z. aff. 
ori^iuis and four speeimens assigned to 
Z. eUiptieus\ for none of the specimens are 
any measurements given. All the speci- 
mens are compressed with rounded venters. 
The specimen assigned to Z. aff. or/g/n/.s 
is slightly more evolute than Z. eUipticus. 
VVe have already seen from the abundant 
material of Z. ovifj^iuis from Chios that 
there can be a large amount of intraspecific 
variation. These Kwangsi specimens 
could well l:)elong to I. ori^inis or Z. ham- 
uiondi but the smallness of the sample does 
not allow a critical comparison. It seems 
b(‘st for the moment to recognize this 
species with the reservation tliat it is very 
close to Z. ori^iuis and could well be con- 
specific. The suturi‘s arc illustrated on 
Figure 18 J-L. 

Occurrence. The four specimens of 1. 
(dlipticus came from a loose block of lime- 
stone, stratigraphic position unknown, from 
near the Lolou \allage, Linglo district, 
Kwangsi, China (Chao collection 542b). 
Associated forms include species of Pro- 
carnites, Proptijchitoides, etc., which indi- 
cate a late Scythian SuJ)cohmd)ites age. 
The single sp(‘cimen of Z. aff. ori<^iui.s came 
from tlu‘ saiiK' place. 

Isculitoides suboviformis (Kiparisova) 
Text-figure 18 

rarananuites suhocifonuis Kiparisova aiul Krish- 
tofovicli, 1954: 21, pi. 11, figs. 4, 5; Kiparisoxa, 
1961: 127, pi. 27, figs. 8, 9, text-figs. 91, 95. 
Piirmiamdies aff. sid)oriformis Kiparisoxa, 1961: 
128, pi. 27, figs. 10, 11, text-figs. 96, 97. 

This spt'cies luis an extrc'mcl)' depressed 
whorl section as in /. irasserherp^i and dif- 
\vvs Irom that N(‘vada species mainly in 
lacking any radial (miamcntation. Kipari- 
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n ASSERHERGI X. SP. FROM THE TOBIX FORMATION 
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4, 5, 7. UnfiKured paratypes, MCZ 9485. 

6. Paratype, MCZ 9450 (PI. 29, figs. 9, 10). 

sova (1961: 127) had only six specimens 
of this species; additional material may 
establish that the Nevada species is con- 
spccific with this Siberian form. The 
suture is shown on Figure 18 M. 

Occurrence. Subcohnuhites fauna. Cape 
Zhitkov and Amur Bay, Primorye Region, 
Siberia. 

Isculitoides minor Tozer 

Isculitoides minor Tozer, 1965a; 20, pi. 2, figs. 
1-3. 

This is an involute Iseulitoides on the 
pattern of 1. eUipticus Chao, Z. suhovifonuis 
Kiparisova, and I. hauiniondi n. sp. The 
species wtis based on onl\^ three speeimens 
which makes comparisons difficult. It is 
highly possible that Z. eUipticus, I. minor, 
and Z. hammondi are conspecific, but for 
the moment at least it appears best to 
tentatively recognize all three species. 

Occurrence. Toad F'ormation, llalfwa)' 
River area, Britisli Columbia. 

Isculitoides wosserbergi n. sp. 

Plate 29, figures 1-10; Text-figure 18 

Small, tightly involute, globular conehs 
waTli higldy depressed whorl sections, and 
excentrie umbilici on the outer \T)lutions. 
There are 13 speciuK'ns in the collection, 
of which 7 ai(' sufficiently well preserxT'd 
to yield the nuTisuremcaits shown in 
Table 32. Tlu' umbilit*al shoulder is well 
roniKk‘d, sloping gradually up to tlu‘ \ery 
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Ijroadly arched venter and flanks. The 
umbilieal wall is steep. The conch of most 
specimens is smooth, except for faint 
growth lines. On some specimens, as that 
of Plate 29, figures 1, 2, there are a few 
narrow, low, rounded ridges extending 
straight across the venter from one umbili- 
eal shoulder to the other. The body 
chamber is at least one volution in length. 
The suture is simple, eeratitic with single 
pronged ventral lobes, a denticulated first 
lateral lobe lying midway between the 
ventral lobe and the umbilical shoulder, 
and a second lateral lobe on the umbilical 
wall (Fig. 18 N-P). 

Isciil if Okies originis from the Siibcoluni- 
hitcs faunas of Albania and Chios is ex- 
tremely variable in conch dimensions, a 
variability typical of many exeentrumbili- 
eate ammonites. Isculitoides ivasserhevgi 
tends to resemble the more involute and 
glol)ose variants, but still has a much more 
depressed whorl section and is more in- 
volute. Likewise, even though the Nevada 
sample is small, there is a suggestion at 
least that the amount of intraspeeific varia- 
tion is much less than that in /. originis. 

This new species is most similar to L 
subovifonnis (Kiparisova) from the Sub- 
cohimbites fauna of the Priinorye Region. 
In fact these two species have the most 
depressed ^^4lorls of any known Isculitoides. 

Occurrence. Lower part of Tobin For- 
mation, uses Locality M2562, Pershing 
County, Nevada; south tip of Tobin 
Range, Cain Mountain 1:62,500 quad., 
center NW V4 sec. 9, T. 26N, R. 39E, 5500 
ft. S, 27.5 ft. \y from elevation point 5088 
on range crest. 

Repository, llolotype, MCZ 9447 (PI. 
29, figs. 1-3); paratvpes, MCZ 9448 (PI. 
29, figs. 4-6), MCZ 9449 (PI. 29, figs. 7, 8), 
MCZ 9450 (PI. 29, figs. 9, 10); suture 
specimens MCZ 9626, 9657; unfigured 
paratypes, MCZ 9485. 

Isculitoides hommondi n. sp. 

Plate 36, figures 8-13; Text-figure 18 

This new species is represented by ap- 



proximately 40 specimens, most of which 
are poorly preserved. The conch is sub- 
globular to compressed and smooth. The 
venter is rounded, merging onto convex 
lateral areas. The umbilieal shoulders arc 
broadly rounded. The umbilicus is very 
small and markedly exeentric on the outer 
volutions. Because of the weathered 
nature of most of the specimens, measure- 
ments are not possible. The conch, how- 
ever, varies significantly from depressed 
forms (e.g. PI. 36, figs. 11, 12) to com- 
pressed forms (e.g. PI. 36, fig. 10). On 
the basis of the available speeimens there 
appears to be a complete gradation l)e- 
tween these extremes. 

The suture is ceratitie with the first 
lateral lolx‘ on the mid-part of the lateral 
areas, and a second lateral lobe on the 
umbilieal shoulder (Fig. 18). 

This species is quite distinct from 
Isculitoides icas.serbergi, which is more de- 
pressed and constant in conch form, more 
evolute, and has at least some ornamenta- 
tion. Isculitoides originis (Arthaber) from 
Albania and Chios displays a wide range 
in conch shape from depressed to com- 
pressed similar to that of I. hammondi. 
This Tethyan species tends to be more evo- 
lute and more markedly exeentric than the 
Idaho species recorded here. The data on 
Isculitoides ellipticus Chao (1959) are 
limited, but there is a strong similarity to 
the Idaho species. It is not at all im- 
possible that the Kwangsi and Idaho 
specimens are conspecifie. 

Occurrence. Uppermost member of 
Thaynes Formation, Hammond Creek, 
Bear River Range, southeast Idaho. 

Repository. llolotype, MCZ 9477 (PI. 
36, fig. 8); paratypes MCZ 9478 (PI. 36, 
figs. 9, 10), MCZ 9479 (PI. 36, fig. 11), 
MCZ 9480 (PI. 36, figs. 12, 13); unfigured 
paratypes MCZ 9486. 

Genus Chiofifes Renz and Renz, 1947 
Type species, Prosphingifes (Chiofifes) 

globuloris Renz and Renz, 1947 

Small, very involute excentrumbilicate 
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forms, with contracting li\ing cliamber; a 
fcwv prosiracliatc constrictions near aper- 
ture; w4iorIs depressed w ith broadly arched 
venter and rounded shoulders; living 
chamber bears prominent strigations. 
Suture with tw^o denticulated lateral lobes, 
a denticulated auxiliary lobe abo\e the 
umbilical shoulder and another one below^ 
the umbilical shoulder. 

In its involute, excentrumbilicate conch 
this genus is quite similar to Isciilitoidcs 
and Pvotropites, but the sutures of the 
lattca* two genera are very different. The 
suture of Chiotites is most similar to that 
of Fwsphin<Xites except for the additional 
auxiliary lobe. 

The genus is know n from a single species 
in th(‘ Siihcohnnbitcs fauna of Chios. 



1. Ilolot\pe, Reiiz and Renz (1948: pi. 15, fig. 
9), NUMB J 13642. 

2. Paratvpe, Renz and Renz (1948: pi. 15, fig. 
9e), MLMB J 13643. 

3. Holot>pe, C. superfilohosus Renz and Renz 
(1948: pi. 15, fig. 7), MIMB J13645. 

4. Paratvpe, C. supcrp^lohosus Renz and Renz 
( 1948: pi. 15, fig. 10), MIMB J13646. 

Occurrence. Siibcohuubites fauna, Mar- 
adovuno, Chios. 

Repositonj. Holotype, NHMB J13642; 
paratypes NUMB J 13643 (Renz and Renz, 
1948: pi. 15, fig. 9c); unfigured paratvpes 
from Maradovuno NHMB J13644; holo- 
type superglobosus Renz and Renz (1948: 
pi. 15, fig, 7) NUMB J13645; paratvpe 
(Renz and Renz, 1948: pi. 15, fig. 10) 
NHIMB J13646; unfigured paratypes from 
Maradovuno NUMB J13647. 



Chiotites globuloris Renz and Renz 
Text-figure 17 

Prosphinpites (Chiotites) plohnlaris Renz and 
Renz, 1947: 60, 74; Renz and Renz, 1948: 40, 
pi. 15, figs. 9-9c. 

Chiotites globularis, — Kuinmel, in Arkell et al., 
1957: L139, fig. 172, 11. 

Prosphingites (Chiotites) snperglobosiis Renz and 
Renz, 1947: 60, 75; Renz and Renz, 1948: 41, 
pi. 15, figs. 7-7h, 10. 

The species C. superpdobosus was in- 
troduced for the more inflated forms in the 
Chios fauna from Maradovuno. However, 
Irom the numerous paratypes in the Nat- 
ural History Museum, Basel, it is quite 
clear that there is a complete gradational 
series from forms assigned to gjobularls 
to those placed in superpjobosus. In their 
monograph the Rcaizes record only two 
specimens lor each of their two species. 
Tluae are in addition a number of speci- 
incais in Basel. These additional spc'cimens 
ar(‘ for the* most part poorly preservc'd or 
unprepared. A suture' is illustrated ou 
Figure 17D. The measnremc'nts of the 
figured specimc'iis are as follows: 
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Genus Czekonowskites Diener, 1915 
Type species, Ceratites decipiens Mojsisovics, 
1886 

Czekonowskites decipiens (Mojsisovics) 

Ceratites cleeipiens Mojsisovics, 1886: 27, pi. 6, 
fig. 9. 

Czekonowskites deeipiens, — Dicner, 1915: 115; 

Spath, 1934: 264; Kuinincl in Arkell ct al., 
1957: L143, fig. 175, 2; Kiiminel, 1961: 521. 
Ceratites inostranzeffi Mojsisovics, 1886: 28, pi. 
6, fig. 10. 

Czekonowskites inostranzeffi, — Dicner, 1915: 115; 
Kninmcl, 1961: 521. 

It is unlortunate that in the extensive 
revision of the Siberian Olenek fauna 
Popov (1961, 1962a) apparently liad no 
additional specimens of this interesting 
genus and species. There have been few 
other ix'cords of the species since its intro- 
duction by Mojsisovics. The specimen 
from the Arctoccras horizon on Spitsbergen 
that Frebold (1930) described as Czekan- 
ou'skites (?) sp. now does not ludong in 
this genus. Kummel (1954) recorded a 
Iragmentary specimen that probably be- 
longs to this gc'uus and is described below. 

Occurrence. Olenekites Zone, Olenc'k 
Ri\('r region, Siberia. 



Czekonowskites cf. decipiens (Mojsisovics) 

Cz('kanon:skites? sp. Kiimiucl, 1954: 187. 



A (ragmc’nt consisting of a (|iiart('r v^ohi- 
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tion of living chamber is believed to belong 
to this genus, which is known from only 
one species in the upper Scythian strata 
at the mouth of the Olenek River, Siberia. 
The adoral part of the fragment measures 
19 mm high and 17.5 mm in width. The 
\\4iorl section is subquadrate in outline 
with a broad, low arched venter, rounded 
ventral shoulders, lateral areas that are 
only slightly convex and convergent, 
rounded umbilical shoulders, and a steep 
umbilical wall. The lateral areas bear 
radial ribs that enlarge slightly tow^ards 
the ventral shoulders. There is a faint 
trace of the ribs across the venter, which 
gives the venter an undulating appearance. 
The posterior end of this fragment has 
some traces of the last septum, enough to 
indicate that there is a large first lateral 
lobe, adjacent to large rounded saddles. 
The second lateral lobe is high on the 
lateral areas and is much smaller, and 
there is probably a very small auxiliary 
lobe on the umbilical wall. 

This fragment is assigned to Czekanow- 
.skites on the basis of the great similarity 
of the whorl outline and pattern of ribs 
to the Siberian species of this genus. The 
suture, insofar as it can be obseiwed, is also 
similar in basic pattern to that of the Si- 
berian species. The major difference ap- 
pears to be in the nature of the venter. 
The Siberian species appears to have a 
smooth venter, whereas the form recorded 
here has traces of the ribs across the 
venter. 

Occurrence. Upper member of the 
Thaynes Formation, Hammond Creek, Bear 
River Range, southeast Idaho. 

Repository. MCZ 9649. 

Genus Popovifes Tozer, 1965 
Type species, Popovifes occidenfolis Tozer, 
1965 

“Inner whorls globose, outer whorl of 
approximately equal height and width, 
with a perpendicular umbilical wall, prom- 
inent, rounded umbilical shoulder, flat 
sides, and a broadly arched or slightly 



flattened venter. Sculpture consists of 
regular growth lines; radial wrinkles or 
faint ribs may also occur on the venter. 
Constrictions are absent. Body chamber 
about one \vhorl in length. The sutuix' line 
comprises: a deep external lobe, with in- 
cised branches; two ceratitic lateral lobes; 
a suspensive lobe with one or more aux- 
iliary incisions; and one internal lateral 
lobe” (Tozer, 1965a: 21). 

This new genus shows marked affinities 
to Prosphiniiites, on the one hand, and to 
Czekanoxeskites, on the other. The suture 
of Popovifes is quite similar to that of 
Prosphingites and at the same time not as 
elaborate as the suture of Czekanowskites. 
There is, however, in the fairly large size of 
the first lateral lobe a similarity in the 
suture ol Popovifes and Czekanoicskites 
(Fig. 17E). The general conch form of 
this new^ group of ammonites is like that 
in various species of Prosphingites and 
C zeka n o wski tcs. 

The genus is know n by tw o species from 
an upper Scythian horizon in British Co- 
lumbia and Ellesmere Island. 

Popovifes occidenfolis Tozer 
Text-figure 17 

Popovifes occidentaUs Tozer, 1965a: 22, pi. 3, 

figs. 2-12, text-figure 5. 

The type species is well illustrated and 
described by Tozer ( 1965a, Fig. 17E of 
this report). It differs from P. borealis 
only in being slightly more involute; how^- 
ever, since that species is based on a single 
specimen, there is no w^ay of evaluating 
the significance of this difference. Among 
the measured specimens of P. oceidenfalis 
there is only a variation of 5 percent in the 
diameter of the umbilicus (Tozer, 1965a: 
p. 23). The umbilical diameter of the holo- 
type of P. borealis is 31 percent at a diam- 
eter of 31 mm and 35 percent at a diameter 
of 43 mm. This is 5 and 10 percent, re- 
spectively, greater than the maximum di- 
ameter of the umbilicus for P. oceidenfalis. 

Occurrence. Toad Formation, Halfw^ay 
River area, British Columbia, associated 
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with Frcflorianitcs intermedins Tozer and 
Monaeanthifes monoceros Tozer. 

Popovites borealis Tozer 

Popovites borealis Tozer, 1965a: 24, pi. 3, figs, 
la, h, text-ligure 6. 

See above for discussion of this species. 
Oeeiirrenee. Blaa Mountain Formation, 
lower shale member, Ellesmere Island. 

Genus Monaeanthifes Tozer, 1965 
Type species, Monaeanthifes monoeeros 
Tozer, 1965 

“Globose ammonoids with sculpture of 
widely spaced, unbranched ribs that are 
curved to form a sharp ventral sinus. On 
the outer whorl each rib, at the ventral 
middine, carries a single, solid spine. Body 
chamber one whorl in length. Suture 
ceratitic, with two lateral lobes, both in- 
ternally and exteniallv” (Tozer, 1965a: 
27). 

Monaeanthifes monoeeros Tozer 
Text-figure 17 

Monaeanthifes monoeeros Tozer, 1965a: 27, pi. 1, 
figs. S-IO, pi. 2, fig. 4, text-fig. 8. 

A unique species, quite unlike any other 
ammonite of comparable age (Fig. 17F). 

Occurrence. Toad Formation, Halfway 
River area, British Columbia, associated 
with Preflorianites intermedins Tozer and 
Popovites oceidentalis Tozer. 

Genus Tunglonites Chao, 1959 
Type species, Tunglonites lenfieuloris Chao, 
1959 

Involute, compressed conch with nar- 
ro\\4y rounded to acute venter; inner 
\olutions mor(' inflated, bearing oldique 
constrictions. Body chamber of one volu- 
tion. Suture* with single ceratitic lateral 
lobe, two rounded lateral saddles. 

The combination of conch shape and 
suture of this genus is uni({ue among late 
Scythian ammonoids. The group w^as first 
recognized from the 3ul)colund)ites fauna 
of Alliania by Arthabcr ( 191 1 ) w4io placed 
it in the genus Stijrites of much younger 



age. This generic assignment for this late 
Scythian form has never been accepted. 
Diener (1915: 271) listed it with question 
in the genus Styrites, and Spath (1934: 
197) clearly recognized the independent 
status of this form but refrained from pro- 
posing a new^ generic name, most likely 
because data on the Albanian fonns w^ere 
very incomplete. Renz and Renz (1948) 
gave no indication that they w^erc familiar 
with any literature on this form after the 
publication of Arthabcr s paper in 1911. 

The discovery of eight specimens in the 
Std}eoInmbites fauna of Kwmigsi, China, 
has enabled a much clearer understanding 
of the group, and a new^ generic name is 
w^ell justified. 

There are at present twa) species of the 
genus Tunglanites, T. lenticidaris Chao, 
the type spc'cies, and T. (dexi n. sp. for the 
Albanian and Chios forms assigned to 
Styrites Vdang^ensis Diener by Arthal)cr and 
Renz and Renz, respecti\ ely. Direct com- 
parison of these tw o species is handicapped 
by the incompleteness in our know ledge of 
the Albanian and Chios specimens. Un- 
fortunately, one of the specimens studied 
by Arthaber is lost and the Chios fauna 
has yielded only two specimens. These 
w^estern Tethyan specimens were thought 
by both Arthaber and tbe Renzes to have 
a goniatitie lateral lobe. However, the 
preservation, in hard red limestone, makes 
development of the suture extremely dif- 
ficult, and the smooth character of the lobe 
may l)e due to over grinding or etching. 
Regardless of this there can be no doubt 
of the close relationship, and perhaps even 
identity, of these twx:> species. 

Ill regard to the genetie relations of the 
group, Spath (1934: 197) suggested they 
represent a specialized offshoot of Iscidi- 
toides. The recognition of faint constric- 
tions on the early volutions of the Kwxmgsi 
specimens, the c‘ompression of the couch, 
and nature of the suture make this sug- 
gestion perfectly reasonable. 

In th(‘ three localities where Tun<^lanites 
has b('en n^eorded, Albania, (4iios, and 
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Kwaiigsi, China, the associated fauna in- 
cludes such typical upper Scythian genera 
as Subcohnubites, Proptychitoiclcs, and 
Ilemilecanifes. 

Tunglanifes lenficuloris Chao 
Text-figure 21 

Tuuglauites Icnticularis Chao, 1959: 120, 294, pL 

27, figs. 25-32, pi. 28, figs. 23-25. 

Involute, compressed, small conch with 
rounded venter on early volutions be- 
coming acute on last volution. Living 
chamlier one volution or more in length. 
Surface may hear fine striae of growth 
which curve backward along flanks; con- 
strictions may be present on early volu- 
tions. Suture with broad ventral lobe, two 
rounded lateral saddles and single lateral 
lobe; occasionally a second lateral lobe is 
present on the umbilical shoulder and wall. 

Chao established his new genus and 
species on the basis of eight specimens of 
which three were illustrated. It appears 
that the umbilicus is completely closed on 
the earlier volution and gradually opens 
slightly on the more adoral volutions. The 
only other recorded occurrence of this genus 
is that of specimens from Albania and 
Chios which are very similar in over-all 
appearance to this Kwangsi species. The 
w^estern Tethyan specimens have a more 
open umbilicus at a smaller diameter; ho\v- 
ever, the significance of this difference is 
questionable. More material is needed to 
evaluate the ontogenetic changes in growth. 
Another distinctive feature is the suture 
(Fig. 2IA). The Chios and Albanian 
specimens are reported to have smooth 
lobes. However, the preservation of these 
specimens in hard red limestone requires 
grinding and acid to observe the suture in 
most cases. It is not at all certain that the 
lobes are really goniatitic. Tlie Albanian 
specimen described by Arthaber (1911: 
260, pi. 23(7), fig. 12) as Styrites hJangen- 
sis Diener does not show^ a suture; just 
wdiere Arthaber obtained the suture of his 
figure 12e is a puzzle (Fig. 21B). The speci- 
men from Chios described by Renz and 



Renz (1948: 31, pi. 12, fig. 4) does not 
show^ the suture clearly enough to establish 
wTether it is really goniatitic. I strongly 
suspect that the lateral lobe is indeed 
denticulated. 

Occurrence, From a black, thin bedded 
limestone 0.6 meters thick and 14 meters 
above the lower Permian Maokou Lime- 
stone (Chao colleetion 542b); the Chas- 
hanao section of Chao (1959: 162) at the 
border of llochich and Tunglan districts 
(Chao collection 610), w^estern Kwangsi, 
China. The Scythian strata at this locality 
comprise only about 16 meters of shale and 
limestone. The only fossils present are 
from this 0.6 meter bed, wTiich in addition 
to Tunglanites contains Subeohnnbites, 
Propfycliitoides and Hemilecanites. 

Tunglanifes alexi n. sp. 

Plate 20, figures 1, 2; Text-figure 21 

Styrites lilaiigcnsis, — Artliaher (non Diener), 1911: 

260, 23(7), figs. 11a, b, 12a, b, c; Renz and 

Renz, 1947: 60; Renz and Renz, 1948: 31, pi. 

12, figs. 4— 4a. 

Styrites (?) cf. lilangeusis Diener, 1915: 271. 

Gen. n(n\ '^Styrites"" lilaugensis, — Spatli, 1934: 

189, 197. 

This species is established for the speci- 
mens Arthaber (1911) and Renz and 
Renz (1948) described as Styrites liJangen- 
sis Diener from the Subcohnnbites faunas 
of Albania and Chios. Arthaber had tw^o 
specimens from Albania both of wdiich he 
illustrated; the smaller of his tw^o speci- 
mens (Arthaber, 1911: pi. 23(7), fig. 11) 
is lost, but the larger specimen (Arthaber, 
1911: pi. 23(7), fig. 12) is available and 
is selected as the type specimen. Tlie di- 
ameter of this specimen is approximately 
30 mm, the wddth of the adoral w horl 8.5 
mm, the height 12.5 and the diameter of 
the umbilicus 6.7 mm. A portion of the 
phragmocone is broken off and missing. 
The wdiorls are compressed and convergent, 
fonning an acute venter. The umbilical 
shoulders are very low^ but rounded; the 
umbilicus is excentrumbilicate. Arthaber 
(1911: pi. 23(7), fig. 12c) show^s a suture 
(Fig. 21B of this report) which presum- 
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Figure 21. Diogrammotic representotion of the suture of: A, Tunglanites lenticularis Choo from an upper Scythion hori- 
zon in Kwangsi, China (1959; pi. 27, fig. 32], ot o diometer of opproximateiy 15 mm; B, Tunglanifes alexi n. sp. ( = 
Styrifes lilangensis, — Arthober, 1911; pi. 23(7), fig. 12c) from Subcolumbites fauna of Albania, suture presumably from 
poratype af Arthaber (1911: pi. 23(7), fig. 11) which is apporently lost; C, Parodinarifes sun/ Choo (1950; fig. 4), holo- 

type, at a diameter of opproximateiy 30 mm; D, Pseudoceltites constrictilis (Astokhovo, I960: fig. 8) from Columbites 

Zone of Astokhova (1960) on the Mangyshlok Peninsula, at a diameter of opproximateiy 15 mm; E, Pseudoceltites nevadi 
n. sp., from Upper Thaynes Formation, Confusion Ronge, Utah, un-numbered poratype at whorl height of approximately 
10 mm; F, Pseudoceltites nevadi n. sp., from Upper Thoyncs Formation, Confusion Range, Utah, un-numbered poratype at 
whorl height of approximotely 10 mm. 



ably wa.s taken off the other type specimen, 
(varefnl examination of this specimen has 
tailed to show any trace of a suture. 

The specimcai from the Subcolmnhifcs 
tauna of Chios illiistrat(‘d by Wcnz and 
Uenz (1948: pi. 12, fig. 4) measures 17.1 
mm in diameter, 5.2? mm for the width of 
the adoral wIkuI, 7.0 mm for the height 
of the adoral whorl and 3.5 mm for the 
diameter of the umbilicus. Renz and Renz 
state that tlu'ir Chios spc'eimen had a 
goniatitie suture; howexer, my examination 
of the spc'cimen reveals that tlie suture is 
not well preserx'ed and it cannot be estab- 
lished whether it is goniatitie or not. 1 
strongly suspect that tlu' lateral lobe is 
indeed denticulate d. 



The general shape of the conch is very 
much like that of T. lenticularis except for 
an apparentb^ slightly larger umbilicus. 

Occurrence. Subcohnubites fauna of Al- 
bania and Chios. 

Repositonj. Ilolotxpe (Pi. 20, figs. 1, 2), 
Paleontological Institute, University of 
\5‘enna; specimens from Chios NUMB 
J 13582 (Renz and Renz, 1948: pi. 12, fig. 
4), unfigiired specimen NUMB J 13583. 

Genus Columbites Hyatt and Smith, 1905 
Type species, Columbites porisionus Hyatt 
and Smith, 1905 

Columbites porisionus Hyatt and Smith 

Plate 39, figures 1-10; Plate 40, 
figures 1-11; Plate 41, figures 1-7; 
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Plate 42, figures 1-9; Plate 43, 
figures 4, 5; Text-figures 22, 23. 

Columhites parisianus Hyatt and Smith, 1905: 51, 
pi. 1, figs. 9-14, pi. 61, figs. 1-21, pi. 72, figs. 
1-24; Freeh, 1908: pi. 42, fig. 2; Diener, 
1915: 112; Diener, 1925: 69, ph 24, fig. 2; 
Smith, 1932: 107, pi. 1, figs. 9-14, pi. 61, figs. 
1-21, pi. 72, figs. 1-24; Spath, 1934: 201, pi. 
13, fig. 3, text-fig. 61; Knmmel, in Aikell, 
et ah, 1957: L140,'fig. 172, 2. 

ColinubUes spcncei Smith, 1914: 36, pi. 70, figs. 
1-16, pi. 71, figs. 1-16; Smith, 1932; 108, pi. 
77, figs. 1-21, pi. 78, figs. 1-16; Kiitassy, 
1933: 490. 

Columhites consamfuineiis Smith, 1932: 106, pi, 
46, figs. 1-13. 

Columhites minimus Smith, 1932: 106, pi. 47, 
figs. 9, 10. 

Columhites ligatus Smith, 1932: 106, pi. 47, figs. 
1 - 8 . 

Columhites ornatus Smith, 1932; 107, pi. 46, 
figs. 14-21. 

All the specimen.s assigned to the six 
species of Columhites by J. P. Smith came 
from outcrops of the middle shale member 
of the Thaynes Formation {Columhites 
fauna) in Paris Canyon, southeast Idaho. 
The original description of the type species 
l)y Hyatt and Smith (1905), later slightly 
enlarged by Smith (1932), is quite ade- 
quate. The five additional "species” intro- 
duced by Smith in 1932 were distinguished 
on differences in whorl dimensions and 
on ornamentation. On Table 33 are given 
the measurements of 107 specimens of 
Columhites from the same horizon, at three 
localities around the north end of Bear 
Lake (including Paris Canyon), southeast 
Idaho. These data are plotted on Figure 
23, It can readily be seen from this large 
sample that slight differences in conch 
dimensions are meaningless. The dif- 
ferences in ornamentation are more dif- 
ficult to quantify. But here again, as with 
most ornamented ammonites, there is com- 
plete gradation from v^ery weak ribs to 
1 strong ribs; within this species there is also 
an ontogenetic variable, that is, successive 
patterns of ribs appear in differing orders. 
All of these features, however, are com- 
pletely gradational. Close study of the 



specimens figured here will bring this fact 
out. 

Smith (1932) did not make particular 
note of the suture of his six species but 
this feature is also quite variable. On 
Figure 22 are 13 sutures of Columhites. 
As can be seen, the variation is expressed 
in the shape and size of the first and 
second lateral lobe and thus also in the 
saddles. 

There are no other well authenticated 
species of Columhites recorded to date. 
Columhites sp. described by Kiparisova 
(1961:119) from an uncertain horizon 
{Columhites Zone?) in the Scythian of the 
Primorye Rc’gion is based on a single poorly 
prcseiAcd specimen. It is possible this is 
a species of Columhites, but it is much 
more in\oIute than C. parisianus. At the 
same time it could well be a species of 
Fseucloceltites. From northern Siberia, 
Popov (1961) has described two species 
of Columhites, Columhites (?) aff. ornatus 
Smith and Columhites morplieos Popov, 
The first of these records is based on two 
poorly preserved casts showing no suture; 
I believe these to be unidentifiable. The 
second, C. morj)heos, is a species of Tiro- 
litcs and is discussed under that genus in 
this paper. I'inally, there are Columhites 
dolnapaensis Kiparisova (1947: 143) and 
Columhites constrietilis Astakhova ( 1960: 
pi. 140) from the Mangyshlak Peninsula 
of southern Russia. These two species 
belong in Fseucloceltites and are discussed 
under that genus. Columhites parisianus is 
thus far only known from southeast Idaho. 

Oceurrence. Middle shale member, 
Thaynes Formation, Columhites fauna at 
Paris Canyon, Montpelier Canyon, and Hot 
Springs, all around north end of Bear Lake, 
southeast Idaho, and same horizon along 
Draney Creek, Stewart Flat Quadrangle, 
southeast Idaho (USGS locality M98). 

Repository. Holotype (PI. 39, figs. 3, 
4) USNM 75246a; paratypes (PI. 39, figs. 
8, 9) USNM 75246b, (PI. 41, fig. 7) USNM 
75286a, (Pi. 39, figs. 1, 2) USNM 75286b, 
(PI. 39, figs, 5-7) USNM 75286c, (Smith, 
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1932, pi. 61, figs. 8, 9) USNM 752S6d, (PL 
39, fig. 10) USNM 752S6e; all tlie remain- 
ing small juvenile specimens of this species 
studied by Hyatt and Smith (1905) and 
Smith (1932) are in the U.S. National 
Museum but are not formally numbered; 
suture specimens of Figure 22, MCZ 9532- 
9538; specimens from Montpelier Canyon 
MCZ 9633, from Plot Springs 9634; from 
Draney Creek, Stewart Flat Quadrangle, 
southeast Idaho, USGS; holotype C. cou- 
stniquineus Smith, (PL 41, figs. 1, 2) USNM 
74983a; paratypes (PL 41, figs. 3, 4) USNM 
74983b, (PL 41, figs. 5, 6) USNM 74983c, 
(Smith, 1932: pi. 46, figs. 7-9) USNM 
74983d, (Smith, 1932: pi. 46, figs. 10-13) 
USNM 74983e; holotype C. Smith, 

(PL 43, figs. 4, 5) USNM 74985a; paratypes 
(PL 42, fig. 7) USNM 74985b, (PL 40, 
figs. 7-9) USNM 74985c; holotype C. 
minimus (Smith, 1932: pL 47, figs. 9, 10) 
USNxM 74986; holotype C. onuitus Smith, 
(PL 40, figs. 1, 2) USNM 74984a; para- 
types (PL 40, figs. 10, 11) USNM 74984b, 
(Smith, 1932; pL 46, figs. 19-21) USNM 
74984c; holotype C. spoicei Smith (PL 42, 
figs. 1, 2) USNM 75309; paratypes (Smith, 
1932: pL 78, fig. 3) USNM 75309b, (PL 
42, figs. 3, 4) USNM 75309c, (PL 42, figs. 
8, 9) USNM 75309d, (PL 42, figs. 5, 6) 
USNM 75309e, (PL 40, figs. 5, 6) USNM 
75309f, (PL 40, figs. 3, 4) USNM 75309g, 
specimens of Smith (1932: pL 77, figs. 
1-21) USNM 75309h-i. 



Genus Subcolumbifes Spath, 1930 
Type species, Columbifes perrinismifhi 
Arthaber, 1908 

The most common elements in many 
late Scythian faunas are species of Sub- 
columbifes. The five species of this genus 
recognized to date can be separated into 
three distinct groups. The first group con- 
tains only the type species, which is known 
from Albania, Chios, China, and Japan, 
and is characterized by carination of the 
venter. The second group contains only 
S. (lu.smani, and is characterized by a more 
marked development of reticulate orna- 
mentation. The third group contains S. 
robustus from China, S. multiformis from 
the Primorye Region, and S. americanus 
from Nevada. This third group is char- 
acterized by a more depressed whorl sec- 
tion. 

Subcolumbifes perrinismifhi (Arthaber) 

Plate 1, figures 1-9; Plate 2, figures 
5-8; Plate 3, figures 1-9; Plate 4, 
figures 1-4; Text-figure 24 

Cohuuhites perriui-smithi Arthaber, 1908: 277, 

pi. 12, fig. 1; Arthaber, 1911: 262, pi. 23(7), 
figs. 19, 20; Diener, 1915: 112; C. Renz, 1928: 
155; Renz and Renz, 1947: 59; Renz and 
Renz, 1948: 20, pi. 11, figs. 7-7a. 
Siibcohimbitcs perrinUsmithi, — Spath, 1930: 77; 

Spath, 1934: 203, pi. 12, figs. 5a, b; Kiimniel, 
in Arkell et al., 1957: L140, figs. 172, 15a, h; 
Kiiminel, 1968b: 495, pi. 1, figs. 1-3. 
Cobunbites ciiropacns Arthaber, 1908: 278, pi. 
12, fig. 2; Arthaber, 1911: 261, pi. 23(7), 
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Figure 22. Diagrammatic representation of the sutures of Calumbites parisianus Hyatt and Smith. A, suture af halotype 
at a diameter of 35 mm (USNM 75246a), fram Smith (1932: pi. 1, fig. 11); B, at a diameter of 35 mm (USNM 75286b), 
from Smith (1932: pi. 61, fig. 4); C, suture of holotype of C. Ilgafus Smith (1932: pi. 47, fig. 3), ot a diameter af 40 
mm (USNM 74985a); D, at a diameter of 46.7 mm (MCZ 9532); E, at a diameter af 22.3 mm (MCZ 9533); F, paratype 
af C. Spence! Smith (1932: pi. 78, fig. 4), at an approximate diameter of 35 mm (USNM 75309b); G, paratype af C. 
cansongu/neus Smith (1932: pi. 46, fig. 4), at a diameter of opproximately 40 mm (USNM 74983b); H, at a diameter of 
42.0 mm (MCZ 9534); I, paratype of C. ornatus Smith (1937: pi. 46, fig. 18), at a diameter of 25 mm (USNM 74984b); 
J, at a diameter of 28.6 mm (MCZ 9535); K, at a diameter of 33.7 mm (MCZ 9536); L, at a diameter af 23.0 mm (MCZ 
9537); M, ot a whorl height of 10 mm (MCZ 9538). All specimens from Calumbites fauna, Thaynes Formation, southeast 
Idaho; A, B, C, F, G, 1, are from Paris Canyon, the remaining specimens from Hat Springs. 
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Table 33. Measuremexts of Columbites baiusiams IIvArr and Smith from Coli mbites 

FAUNA FRO^r THREE LOCALITIES AROUND NORTH END OF BeAR LaKE, SOUTHEAST IDAHO. 
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67.9 


17.3 
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27.1 
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27.0 
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16.0 


19.5 


32.2 


24.2 


29.4 


49.4 


42. 


39.4 


12.0 


10.5 


20.8 


30.5 


26.7 


52.8 


3. 


65.0 


16.5 


18.8 


31.8 


24.4 


39.0 


49.0 


43. 


39.0 


11.4 


11.9 


17.7 


29.2 


30.5 


45.5 


4. 


63.0 


16.0 


19.4 


27.4 


25.4 


30.8 


43.5 


44. 


38.7 


11.0 


12.5 


16.5 


28.4 


32.3 


42.7 


5. 


62.5 


16.9 


16.7 


30.4? 


27.1 


26.7 


54.4? 


45. 


38.3 


11.0 


11.7 


18.6 


28.7 


30.6 


48.6 


6. 


61.7 


15.3 


20.6 


25.9 


24.8 


33.4 


42.0 


46. 


37.8 


11.9 


12.0 


17.8 


31.5 


31.7 


47.1 


7. 


59.7 


15.0 


19.1 


25.0 


25.1 


32.0 


41.9 


47. 


37.6 


11.9 


11.3 


17.8 


31.6 


30.1 


47.4 


8. 


59.0 


15.4 


16.1 


29.5 


25.8 


26.9 


49.3 


48. 


37.3 


11.9 


10.0 


18.5 


31.9 


26.8 


49.6 


9. 


58.7 


15.8 


15.0 


32.7 


27.1 


25.5 


55.6 


49. 


36.7 


11.8 


9.4 


18.7 


32.2 


25.1 


51.0 


10. 


58.5 


16.6 


16.4 


30.2 


28.4 


28.1 


51.6 


50. 


36.4 


12.0 


10.3 


17.8 


33.0 


27.5 


48.9 


ll. 


58.3 


16.7 


18.4 


28.3 


28.6 


31.6 


48.6 


51. 


35.8 


10.6 


10.1 


17.5 


30.5 


28.2 


48.9 


12. 


56.5 


17.3? 


15.6 


29.0 


30.6? 


27.6 


51.3 


52. 


35.7 


11.4 


10.1 


18.0 


31.9 


28.3 


50.5 


13. 


54.5 


14.2 


17.1 


24.2 


26.1 


31.4 


44.4 


53. 


35.6 


11.2 


10.3 


18.4 


31.3 


28.9 


50.6 


14. 


54.0 


15..5? 


17.2 


23.7 


28.7? 


31.9 


43.9 


54. 


35.3 


13.3 


9.3 


18.5 


37.7 


26.3 


52.4 


15. 


54.0 


14.4 


17.4 


25.3 


26.7 


32.3 


46.9 


55. 


35.0 


10.5 


9.8 


16.4 


30.0 


28.0 


46.9 


16. 


53.5 


15.4 


15.0 


27.8 


28.8 


28.0 


52.0 


56. 


33.8 


12.7 


8.8 


17.8 


37.6 


26.0 


52.7 


17. 


52.4 


15.7 


14.3 


26.1 


30.0 


27.3 


49.8 


57. 


33.4 


10.5 


9.2 


17.3 


31.5 


27.5 


51.8 


18. 


50.7 


14.4 


14.0 


25.8 


28.4 


27.8 


50.8 


58. 


33.2 


9.7 


11.1 


14.5 


29.2 


33.4 


43.7 


19. 


50.5 


14.0 


15.0 


24.3 


27.7 


29.7 


48.1 


59. 


32.1 


10.5 


10.0 


15.0 


32.7 


31.2 


46.7 


20. 


50.5 


14.7 


13.5 


27.3 


29.2 


26.7 


54.1 


60. 


31.4 


11.7 


8.9 


16.1 


37.3 


28.3 


51.3 


21. 


49.8 


12.8 


15.5 


23.4 


25.7 


31.2 


47.0 


61. 


31.4 


11.0 


11.2 


12.5 


35.0 


35.7 


39.9 


22. 


49.7 


p 


14.8 


24.7 


p 


29.7 


49.5 


62. 


30.9 


13.9 


8.4 


16.2 


45.0 


27.2 


52.5 


23. 


49.4 


15.8 


13.8 


25.2 


32.0 


28.0 


50.6 


63. 


30.8 


11.3 


10.5 


13.0 


36.9 


34.1 


42.3 


24. 


49.0 


13.7 


15.0 


20.8 


27.9 


30.6 


42.4 


64. 


30.5 


10.8 


7.5 


16.2 


34.8 


24.6 


53.2 


25. 


48.7 


15.0 


12.5 


27.8 


30.7 


25.6 


56.9 


65. 


30.3 


11.5 


10.2 


13.2 


38.0 


33.6 


43.6 


26. 


48.4 


13.4 


16.3 


21.1 


27.7 


33.7 


43.6 


(j6. 


29.0 


10.0 


8.7 


13.7 


34.5 


30.0 


47.3 


27. 


48.2 


9.4 


12.9 


24.4 


19.5 


26.7 


50.6 


67. 


29.0 


10.0 


7.7 


15.0 


34.5 


26.5 


51.7 


28. 


48.2 


13.7 


13.7 


23.1 


28.4 


28.4 


48.0 


68. 


28.8 


11.1 


8.7 


9.1 


38.6 


30.2 


39.1 


29. 


48.0 


14.3 


12.5 


24.8 


29.8 


26.1 


51.6 


69. 


28.7 


10.6 


8.2 


15.0 


36.9 


28.6 


52.3 


.30. 


47.8 


14.7 


13.7 


24.7 


30.8 


28.7 


51.6 


70. 


28.5 


10.8 


8.0 


14.4 


37.8 


28.1 


50.6 


31. 


47.7 


14.0 


12.7 


25.4 


29.4 


26.6 


53.3 


71. 


28.0 


11.7 


9.1 


13.0 


42.3 


32.5 


46.4 


32. 


46.6 


15.0 


14.4 


23.4 


32.2 


30.9 


50.2 


72. 


27.0 


9.6 


7.3 


12.5 


35.5 


27.0 


46.3 


33. 


44.2 


13.3 


13.5 


21.0 


30.1 


30.6 


47.6 


73. 


26.4 


10.0 


7.0 


14.0 


37.9 


26.5 


53.0 


34. 


43.7 


11.9 


13.4 


20.0 


27.3 


30.7 


45.8 


74. 


26.1 


11.0 


7.2 


13.8 


42.2 


38.7 


55.0 


35. 


43.0 


12.3 


12.0 


22.8 


28.6 


27.9 


53.0 


75. 


26.0 


9.7 


9.4 


11.8 


37.2 


36.2 


45.4 


36. 


42.7 


13.5 


11.7 


22.1 


31.6 


27.4 


51.8 


76. 


25.3 


9.4 


7.3 


13.3 


37.1 


28.8 


52.5 


37. 


42.3 


11.1 


13.5 


18.2 


26.2 


31.9 


43.0 


77. 


25.0 


10.7 


7.0 


12.8 


42.8 


28.0 


51.3 


38. 


41.5 


11.5 


11.4 


19.6 


27.7 


27.5 


47.2 


78. 


24.6 


9.5 


8.4 


10.9 


38.8 


34.1 


44.3 


39. 


41.5 


12.3 


12.4 


21.3 


29.6 


29.9 


51.4 


79. 


24.5 


10.5 


7.0 


13.0 


42.9 


28.5 


53.1 


40. 


41.0 


10.9 


12.8 


18.7 


26.6 


31.2 


45.6 


80. 


24.3 


11.5 


9.2 


10.3 


47.3 


27.9 


42.4 



2. Pksiotype, Smith (1932: pi. 61, fi.u. I), USXM 75286a. 

3. Ilololype, C’. Hiatus Smith ( 1932: pi. 47, fijis. 1-3), USXM 74985a. 

6. Paralypo, constniguiurus Siiiilh (1932; pi. 46, li.u. 3), USX'M 749831). 

7. lloI()l\]H‘, C. comatif^uincus Smith (1932: pi. 46, li^s. 1, 2), USXM 74983a. 
n. llololypc, C. spcm-ri Smith (1932: pi. 78, li.us. 1, 2), USXM 7.5309a. 

13. llolotypc, C:. ornolus Smith (1932; pi. 46, lijis. I I, 15), USXM 74984a. 

15. Plesiotype, Smith (1932; pi. 61, li^s. 2-1), USXM 75286b. 

26. ]3(‘si()tyi>e, Smith (1932: pi. 61, lius. .5-7), USXM 5.5286c. 

40. llolotypc, Smith (1932: pi. 1, li^s. 9-11), USX.M 75246a. 

45. Paratypc, C. lifialus Smith (1932: pi. 47, fi«s. 4, 5), USXM 749851>. 

46. Paratypc, C. apeucci Smith (1932: pi. 78, li^s. 5, 6), USXM 7.5309c. 

59. Paratypc, C. Ematus Smith (1932: pi. 17, fijis. 6-8), USXM 7498.5c. 

61. Plcsiotyi)c, Smith (1932: pi. 61, (it's. 8, 9), USXM 75286d. 

6.3. Paratypc, Smith (1932: pi. 1, li^s. 12-14), USXM 752-161>. 

65. Paratypc, C. spcnrci Sioith (1932: pi. 78, Ii.us. 7, 8), USXM 75309d. 

78. Parat\])c, C. oruatus .Smith (19.32: j)!. 16, fi.i^s. 16—18), USXM 74981b. 

80. Paratypc, C, spcnrri Smith (1932: pi. 78, Hi's. 9, 10), USXM 75309c. 
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TAiiLE 33. Continued. 
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28.5 
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46.0 
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43.0 


33.3 


39.4 
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21.9 
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8.5 


42.9 
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38.8 
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6.6 
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4.8 


62.2 
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45.3 
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29.3 


52.7 
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4.1 


58.0 


36.9 


43.2 
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9.2 


5.8 


9.3 


47.6 


30.1 


48.2 


104. 


8.8 


6.1 
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69.2 


36.4 


39.8 
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38.4 


43.8 
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60.7 


35.7 


33.3 
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17.0 


8.8 
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51.7 
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49.4 
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35.1 


45.0 
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4.3 


7.3 


46.2 


27.2 


46.2 


107. 


7.2 


4.4 


2.5 


2.3 


61.1 


34.7 


32.0 


94. 


15.3 


7.5 


5.2 


6.7 


49.0 


34.0 


33.8 



















81. Paratype, Smith (1932: pi. 61, figs. 11-13), USNM 752861. 

82. Paratype, C. spcncei Smith ( 1932: pi. 78, figs. 13-16), USNM 75309g. 

87. Paratype, C. cousauguineus Smith (1932: pi. -46, figs. 5, 6), USXM 74983c. 

91. Paratype, C. spencei Smith (1932: pi. 78, figs. 11, 12), USXM 753091. 

94. Paratvpe, Smith (1932: pi. 61, figs. 14, 15), USXM 75286g. 

96. ParaUpe, Smith (1932: pi. 72, figs. 22-24), USXM 75286q. 

97. Paratype, C. spencei Smith (1932: pi. 77, figs. 1—4), USXM 75309h. 

98. Paratype, C. consanguineus Smith (1932: pi. 46, figs. 7—9), USXM 74983d. 

99. Hoh)type, C. mitiimus Smith (1932: pi. 47, figs. 9, 10), USXM 74986. 

100. Paratype, C. ornotus Smith (1932: pi. 46, figs. 19, 20), USXM 74984c. 

101. Paratype, C. spencei Smith (1932: pi. 77, figs. 5—8), USXM 75309i. 

102. Parat>T>e, Smith (1932: pi. 61, figs. 16-18), USXM 75286h. 

103. Paratype, Smith (1932: pi. 72, figs. 19-21), USXM 752S6p. 

104. Paratyije, C. spcncei Smith (1932: pi. 77, figs. 9012), USXM 75309k. 

105. Paratype, C. consanguineus Smith (1932: pi. 46, figs. 10-13), USXM 74983e. 

106. Paratype, Smith (1932: pi. 72, figs. 16—18), USXM 75309o. 

107. Paratype, C. spencei Smith (1932: pi. 77, figs. 13-15), USXM 753091. 

All other specimens are from the Cohnnbites fauna of Paris Canyon, Montpelier Canyon, and Hot Springs, around 
north end of Bear Lake, southeast Idaho. 



fig^s. 13-18; Dieiier, 1915; 112; C. Henz, 1928: 
155; Renz and Renz, 1947: 59; Renz and Renz, 
1948: 19, pi. 11, figs. 3-3a, 4-4a, 5-5a, 6-6a. 
Sid:>cohnn})ites curopaeus, — Spath, 1934: 204, pi. 

12, figs. 6a, b, te.\t-fig. 62e. 

Columbites enropaeus-perrini-smithi Renz and 
Renz, 1947: 59; Renz and Renz, 1948: 20, 
pi. 11, figs. 1-lb, 2-2b. 

Coluwhitcs wirditensis Arthaber, 1911: 263, pi. 
24(8), figs. 2, 3, 4; Diener, 1915: 112; C. Renz, 
1928: 155; Rt^nz and Renz, 1947: 59; Renz 
and Renz, 1948; 21. 

Subcohimbites wirditensis, — Spath, 1934: 205. 
Sid)eoIumbites kwangsianus Chao, 1959: 128, 304, 
pi. 30, figs. 14-17, text-fig. 41c. 

Columbites asymmetrieus Chao, 1959: 127, 303, 
pi. 30, figs. 10-13. 

Subcohimbites cf. perrinismithi, — Bando, 1964a: 
99, pi. 3, figs. 18, 19, pi. 4, fig. 3. 

Arthaber (1908, 1911) had 70 specimens 
from the Kcira, Albania, fauna that he 
assigned to four species of Columbites. 
Of this original collection there arc avail- 



able today only 16 specimens, most of 
which were illustrated by Arthaber. The 
unretouched photographs reproduced here 
clearly demonstrate the poor preservation 
of these Albanian specimens, and that 
Arthaber s illustrations are highly re- 
touched. 

Both Arthaber (1911) and Spath (1934) 
recognized the gradational nature of the 
“species” established for these Albanian 
forms. Three of these so-called species 
(S. eiiropaciis, S. perrinismithi, and S. 
mirditensis) vary mainly in the degree of 
compression of the whorls. As the whorls 
become more compressed the umbilical 
shoulder is more rounded, as the whorls 
become more depressed the umbilical 
shoulder becomes more acutely rounded. 
Subcohimbites perrinismithi is the more 
compressed form, S. mirditensis the more 
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Figure 23. Variation in whorl height (H) and umbilical diameter (U) in Columbites parisianus Hyatt and Smith from Co- 
lumbites Zone, Thoynes Formation, southeast Idaho. The data on this graph are from Table 33. 
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depressed form. Restiidy of the available 
specimens from Kcira, conspecific forms 
from Chios, and topotypes of the Keira 
forms in the British Museum (Natural 
History) clearly show that there is com- 
plete gradation in the degree of compres- 
sion of the whorls. The measurements of 
the types available from Keira and Chios 
are given on Table 34. The sutures of 
S. niinliteusis and S. europaeus are illus- 
trated on Figures 24 A, B. 

The pattern and intensity of ornamenta- 
tion is also quite variable. In terms of the 
forward projecting ribs, they range from 
the fine, regular pattern, as illustrated by 
S. pernnisniiflii (PI. 3, figs. 6, 7), to one 
where in the adoral volutions the ribs are 
bunched, especially on the venter, forming 
chevrons (Pi. 1, figs. 7, 8). 

Among the four species established by 
Arthaber (1908, 1911), there is one (S. 
dusmatii) which is quite distinct from the 
other three. Arthaber had only two 
specimens, both of small size and poor 
preservation. This species differs from S. 
perriiusmithi, as interpreted here, in lack 
of a tendency toward carination of the 
\enter and in the more conspicuous re- 
ticulate ornamentation. 1 cannot agree at 
all that this form is "scarcely more than a 
variety of S. europaeus'^ (Spath, 1934: 205). 
This conclusion is strengthened by the 
discovery of better preserved conspecific 
forms on Chios and otlier species of this 
general ornamentational pattern from 
Kwangsi, China, and Nevada. 

Subcolumbites kwangsianiis Chao ( 1959) 
was established for two poorly preserved 
specimens from Kwangsi, China. Though 
very poorly preser\ed, the whorl sliape, 
carination of the venter, and ornamentation 
are like those features in S. perrinismifhi 
\ of Albania and Chios. Chao (1959 : 304) 
recognized the affinities of his species to 
the Albanian forms but concluded that the 
elliptical coiling of his species served to 
distinguish it. The so-called elliptical coil- 
ing is no more than that apparent in some 
of the poorly preserved Albanian speci- 



Table 34. Measurements of Subcolumbites 

PERRINISMITHl (ArTHABER) VROM AlBANTA AND 

Chios. 





D 


w 


H 


U 


W/D 


H/D 


U/D 


1. 


60.4 


17.5 


19.0 


28.7 


28.9 


31.5 


47.5 


2. 


58.0 


16.8 


17.5 


27.5 


28.9 


30.2 


47.4 


3. 


55.0 


17.7 


17.2 


23.1 


32.2 


31.3 


42.0 


4. 


54.4 


18.1 


20.0 


24.6 


33.3 


36.8 


45.2 


5. 


53.7 


13.0 


17.4 


23.8 


24.2 


32.4 


44.3 


6. 


52.3 


17.2? 


16.6 


24.2 


32.9? 


31.7 


46.3 


7. 


49.3 


? 


14.4 


22.8 


p 


29.2 


46.2 


8 . 


48.8 


? 


13.6 


23.9 


p 


27.9 


48.9 


9. 


47.5 


? 


16.0 


22.0 


p 


33.7 


46.3 


10. 


46.0 


? 


15.0 


21.3 


p 


32.6 


46.3 


11. 


43.5 


? 


14.7 


20.0 


p 


33.8 


45.9 


12. 


40.7 


15.4 


14.1 


18.3 


37.8 


34.6 


44.9 


13. 


37.0 


p 


13.0 


16.3 


p 


35.1 


44.1 


14. 


34.4 


p 


11.8 


15.7 


p 


34.3 


45.6 


15. 


34.3 


15.1? 


11.2 


14.8 


44.0? 


32.7 


43.1 


16. 


28.3 


11.7 


10.3 


12.0 


41.3 


36.4 


42.4 


17. 


27.3 


14.1 


10.1 


9.7 


51.6 


36.9 


35.5 



1. PlesioUiie, CoUimbites europaeus Arthaber (1911: pi. 
23(7); figs. 18a. b), PlUV. 

2. Plesiotype, Columbites europaeus-perrini-smithi Renz 

and Renz (1948: pi. 11, figs. 1, la), NUMB J13538. 

3. Plesiotvpe, Columbites europacus-pcrrini-smiihi Renz 

and Renz (1948: pi. 11, figs. 2, 2a), NHMB J13539. 

4. Plesiotype, Columbites europaeus Arthaber (1911: pi. 
23(7), figs. 15a, h), PlUV. 

5. Plesiotvpe (Arthaber, 1911: i^l. 23(7), figs, 20a, b), 
PlUV.' 

6. Plesiotvpe, Columbites europaeus, — Renz and Renz 

(19481 pi. 11, figs. 3-3a), NUMB J13533. 

7. Plesiotyi^e, Columbites perrmi-smithi, — Renz and Renz 
(1948: pi. 11, figs. 7, 7a), NHMB J13537. 

8. Plesiotvpe, Columbites europaeus, — Renz and Renz 

(1948': pi. 11, figs. 4, 4a), NHMB J13534. 

9. Paratype, Columbites mirditeusis Arthaber (1911: pi. 
24(8), figs. 3a, b), PlUV. 

10. HoK)type (Arthaber, 1908: pi. 12, figs, la-c), PlUV. 

11. Plesiotvpe (Arthaber, 1911: pi. 23(7), figs. 19a, b), 
PlUV.' 

12. Plesiotvpe, Columbites europaeus Arthaber (1911: pi. 
23(7)', figs. 16a, b), PlUV. 

13. Holotvpe, Columbites mirditeusis Arthaber (1911: pi. 
24(8), figs. 2a, b), PlUV. 

14. Paratvpe, Columbites mirditeusis Arthaber (1911: pi. 
24(8*), figs. 4a, b), PlUV. 

15. Plesiotype, Columbites europaeus, — Renz and Renz 

(1948: pi. 11, figs. 5, 5a), NHMB J13535. 

16. Plesiotvpe, Columbites europaeus Arthaber (1911: pi. 
23(7)', figs. 13a-c), PlUV. 

17. Plesiotvi^e, Columbites europaeus, — Renz and Renz 

(1948: pi. 11, figs. 6, 6a), NHMB J13536. 



mens of S. perrinismithi (Pi. 1, figs. 3, 9). 
Subcolumbites kicangsianus is considered 
to be a synonym of S. perrinismithi. The 
two specimens from Japan recorded by 
Bando (1964a: 99) as Siibeolumbites cL 
perrinismithi, though poorly preserved, are 
surely conspecific with this species. The 
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sutures of these species are shown on 
Figures 24A, B, E, J. 

Occurrence. Siiheohnnbites faunas of 
Albania, Chios, Afghanistan, China, and 
Japan. 

Repository. The following specimens are 
in the Paleontological Institute, Vienna: 
holotype Columbites perrinUsmithi Art- 
haber, 1908: pi. 12(2), figs, la-c (PI. 4, 
figs. 1, 2 of this report); topotype, Colum- 
bites perrini-smithi Arthaber, 1911: pi. 

23(7), figs. 19a, b (Pi. 3, figs. 1-3 of this 
report); topotype Columbites perrini-smithi 
Arthaber, 1911: pi. 23(7), figs. 20a, b (PI. 
3, figs. 6, 7 of this report); holotype, Colum- 
bites europaeus Arthaber, 1908: pi. 12 (2), 
figs. 2a-d (PI. 4, fig. 3 of this report); 
topotvpes, Columbites europaeus Arthaber, 
1911:^ pi. 23(7), figs. 13-18 (PL 1, figs. 1-9, 
PI. 2, figs. 5-6 of this report); syntype, 
Columbites jnirditensis Arthaber, 1911: pi. 
24(8), fig. 2 (PI. 3, figs. 8, 9 of this report); 
syntype, Columbites mirditensis Arthaber, 
1911: pi. 24(8), fig. 3 (PI. 2, figs. 7, 8 of 
this report); type speeimen Columbites 
mirditensis var. Arthaber, 1911: pl. 24(8), 
fig. 4 (Pl. 3, figs. 4, 5 of this report). 

The following specimens are in the 
Natural History Museum, Basel: plesiotype 
Columbites perrini-smithi, — Renz and Renz 
(1948: pl. 11, fig. 7) NPIMB J13537; 
plesiotypes Columbites europaeus, — Renz 
and Renz (1948: pl. 11, fig. 3) NHMB 
J13533, (pl. 11, fig. 4) NHMB J13534, 
(pl. 11, fig. 5) NHMB J13535, (pl. 11, fig. 



6) NLIMB J13536; unfigured specimens 
from Maradovuno NHMB J13543, from 
Kephalovuno NHMB J13544; syntypes 
Columbites europaeus-perrini-smithi Renz 
and Renz (1948: pl. 11, fig. 1) NHMB 
J13538, (pl. 11, fig. 2) NHMB J13539; 
unfigured specimens from Maradovuno 
NHMB J13547, from Kephalovuno J13548; 
recorded specimen of Columbites mirditen- 
sis, — Renz and Renz (1948: 21) NHMB 
J13550. 

The British Museum (Natural History) 
contains the following topotype specimens 
from the Subcolumbites fauna of Albania: 
S. perrini-smithi, C911-15, C229 16-23, 

C22924-6; S. europaeus, C22890-900, 
C22901-10; S. mirditensis, C22883-6, 
C22887-9. Paratype from Albania MCZ 
6723, from Chios MCZ 10026, specimens 
from Afghanistan MCZ 10138, 10146. 

Subcolumbites dusmani (Arthaber) 

Plate 2, figures 1-4; Text-figure 24 

Columbites diismaui Arthaber, 1911: 263, pl. 

24(8), figs, la-d; Diener, 1915: 112; Renz 
and Renz, 1947: 73. 

Snhcohimhites dusmani, — Spath, 1934: 204. 
Columbites dianae Renz and Renz, 1947; 59, 73; 
Renz and Renz, 1948: 21, pl. 10, figs. 6-6b, 
7-7b. 

Columbites dianae \^ar. involuta Renz and Renz, 
1947: 59. 

Columbites dianae var. evoluta Renz and Renz, 
1948: 22. 

Coliunbites graeeo-amerieanus Renz and Renz, 
1947: 59, 73; C. Renz, 1947: 176; Renz and 
Renz, 1948: 27, pl. 10, figs. 4-4b. 



<- 

Figure 24. Diagrammatic representation of the sutures of species of Subcolumbites. A, syntype of Columbites mirditensis 

Arthaber (1911: pl. 24(8), figs. 2a-c; PI. 3, figs. 8, 9 of this report), at a diameter of 25 mm; B, Columbites europaeus 

Arthaber (1911: pl. 23(7), figs. 15a-c; PI. 1, figs. 1, 2 of this report), at a diameter of 35 mm; C, paratype of Columbites 
dianae Renz and Renz (1948: pl. 10, fig. 7b), at a diameter of 25 mm; D, paratype of Fengshanites robustus Chao (1959: 
129, fig. 42a), at a diameter of approximately 30 mm; E, holotype of Subcolumbites kwangsianus Chao (1959: 
128, fig. 41c), at a diameter of approximately 40 mm; F, Subcolumbites multiformis Kiparisova (1947: 144, fig. 32), 

at a diameter of 31 mm; G, Subcolumbites multiformis Kiparisova (1947: 144, fig. 31), at a diameter of approxi- 

mately 15 mm; H, paratype of Subcolumbites americanus n. sp. (MCZ 9435, PI. 30, fig. 8), at a diameter of 31 mm; I, 
paratype of Subcolumbites americanus n. sp. (MCZ 9438, PI. 30 figs. 13, 14), at a diameter of 14 mm; J, syntype of 
Co/umb/tes europaeus-perrini-smithi Renz and Renz (1948: pl. 11, fig. 2b), at a diameter of approximately 40 mm. 

Specimens of figures A, B from Subcolumbites fauna of Albania; C, J from same horizon on Chios; D, E from same horizon 
in Kwangsi, China; F, G from same horizon in the Primorye Region, eostern Siberia; H, I from same horizon in Tobin For- 
mation, Nevada. 
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Columhitcs aithalUie Renz and Renz, 1947: 59, 
74; Renz and Renz, 1948: 28, pi. 10, figs. 
3-31), 5-51). 

Columhitcs parisioinis, — C. Renz, 1945: 301; C. 

Renz, 1947: 176; Renz and Renz, 1947: 59; 
Renz and Renz, 1948: 22, pi. 11, figs. 8-81). 
Columhitcs spcucci Smith var. chiotica Renz and 
Renz, 1947: 59, 73; Renz and Renz, 1948: 22, 
pi. 3, figs. 7-71). 

The two syntypes of this species are 
relatively small specimens preserved only 
on one side and that only modestly well. 
These two specimens differ from S. penini- 
smithi in the strong reticulate ornamenta- 
tion and the lack of any tendency toward 
carination. The reticulate ornamentation 
is more conspicuous on one syntype (PI. 2, 
figs. 1, 2) than on the other (PI. 2, figs. 
3, 4) where it is only faintly visible. 

The Subcolumbitcs fauna of Chios has 
yielded a number of what are believed 
to be conspecific forms. Renz and Renz 
( 1948 ) had nine specimens of the morpho- 
logical type of S. (lusmaui which they 
placed in five different species. Three of 
these species were based on one specimen 
each, one species was based on two speci- 
mens, and one species on four specimens. 
The large number of species introduced b)^ 
Renz and Renz for this group reflects 
pronounced morphological differences from 
one specimen to the other. Whereas the 
sample comprising all these species from 
Chios is extremeb' small, a case can be 
made that the patterns of morphological 
differences are most likely gradational and 
that we are dealing with a single variable 
species. Likewise, study of large popula- 
tions of other species of a similar morpho- 
logical type, Columbitcs pariskmus for 
instance, offers an insight into the poten- 
tial variability that is possible in some of 
these Scythian ammonoids. 

The holotype of Columbitcs dkniac Renz 
and Renz is a large well preserved speci- 
men clearly conspecifie with S. dusmani. 
ffenz and Renz (1918: 21) did not con- 
sider Arthaber s two syntypes of S. dusmaui 
to be conspecific. On this basis they 
designated oiu* of the specinu'ns (Arthaber, 



1911: pi. 24(8), figs, la, b; PI. 2, figs. 3, 
4 of this report ) as the type (k‘ctotype) 
of S. dusmani and considered the other 
specimen as conspecific with their C. 
dianac from Chios. Tlie separation of 
Arthaber's two syntypes of S. dusmani can- 
not be accepted. The principal difference 
in these two specimens is in the expression 
of the reticulate ornamentation which is 
most pronounced on the ventral region. 
The specimen which Renz and Renz (1948: 
21 ) designated as the type of S. dusmani 
is very Ijadly weathered over most of the 
the venter; however, small traces of the 
shell are present and these clearly show a 
nice retieulate pattern. There is no justifi- 
cation for separating these two specimens 
into different species. 

In addition to the well developed re- 
ticulate pattern on the holotype of Colum- 
bites dianac, there is on the adoral quarter 
volution a bundling of the prosiradiate 
ribs and a decrease in the strigations. In 
Coluud)itcs aifhaliac there is a very pro- 
nounced bundling of the ribs producing 
strong prosiradiate folds over the ventral 
regions and extending half way up the 
flanks on the last quarter \olutions. This 
change in ornamentational patterns takes 
place at an approximate diameter of 28.0 
mm, whereas in Cohnnbites dianac this 
change takes place at approximately 70 
mm in diameter. 

Columbitcs firaccoamcricanus Renz and 
Renz has the coarse bundled ribs developed 
on the whol(‘ adoral volution. Columbitcs 
spcucci var. chiotica Ifenz and Renz is 
nothing more than a sparsely ribbed pacco- 
amcricanus. Each species was established 
on a single specimen. Finally, the Colutn- 
bites pariskmus of Renz and Renz is based 
on a small inner whorl of C. dianac. The 
sutures of tliese species are all of the same 
basic pattern and var\^ onlv in details 
(Fig. 24C). 

The few specimens that are axailable 
suggest that the difference's in ornament 
pattc'rn are most probably a reflection of 
diHerenc‘(\s in ontogenetic growth, that is. 



Ammonoids of the Late Scythian (Lower Triassic) • Kummcl 435 



I Table 35. Measurements of Subcolumbites 
DUSMAN i (Arthaber) ftom Albania and Chios. 





D 


\v 


11 


u 


W/D 


H/D 


U/D 


1. 


74.2 


25.5 


31.5 


21.7 


34.4 


42.5 


29.2 


2. 


54.8 


22.5 


19.3 


21.5 


41.1 


35.2 


39.2 


3. 


51.3 


17.8 


17.7 


20.7 


34.7 


34.5 


40.4 


4. 


38.8 


p 


14.5 


15.3 


p 


37.4 


39.4 


5. 


37.7 


p 


14.5 


14.9 


p 


38.5 


39.5 


6. 


35.7? 


p 


15.3 


10.4 


p 


59.5? 


29.1? 


7. 


33.0 


25.4 


12.7 


10.8 


76.9 


38.5 


32.7 


8. 


20.6 


14.8 


15.2 


10.0 


55.6 


57.1 


37.6 


9. 


23.7 


11.6 


7.6 


11.7 


48.9 


32.1 


49.4 



1. Holotvpe, Coiumbites dianae Renz and Renz (1948: 
pi. 10, fig. 6), NHMB J 13540. 

2. Holotvpe, Cohnnbites graeco-americanus Renz and 
Renz (1948: pi. 10, figs. 4-4b), NHMB J13564. 

3. Plesiotype, Coiumbites spcncei var. chiofica Renz and 
Renz (1948: pi. 3, figs. 7— 7b), NUMB J13553. 

4. SyTitype (Arthaber, 1911: pi. 24(8), figs, la, b), PlUV. 

5. Syntype (Arthaber, 1911: pi. 24(8), figs. Ic, d), PlUV. 

6. Holotype, Coiumbites aithaliae Renz and Renz (1948: 
pi. 10, figs. 5-5b), xNHMB J13568. 

7. Paratvpe, Coiumbites aithaliae Renz and Renz (1948: 
pi. 10, figs. 3-3b), NUMB J13570. 

I 8. Paratvpe, Coiumbites dianae Renz and Renz (1948: 
pi. lb, lig. 7), NHMB J 13541. 

^ 9. Plesiotvpe, Coiumbites parisianus, — Renz and Renz 

, (1948i pi. 11, figs. S-8b), NHMB J 13542. 



different rates of appearance of the suc- 
cessive stages. This type of variability in 
growth patterns is well illustrated in 
Coiumbites parisianus where we have a 
large population to work with and can 
document all of the transitional forms 
convincingly. It is largely on the basis of 
my studies of Coiumbites parisianus that 
I have come to the conclusion that these 
five species from Chios of Renz and Renz 
are all conspecific. Measurements of these 
species and of Arthaber's are given on 
Table 35. This interpretation, of course, 
needs confirmation, which can only be done 
when additional collections of these species 
are assembled. 

Subcolumbites dusmani can be easily 
distinguished from S. perrinismithi in the 
lack of any tendency toward earination of 
the venter and in the general greater de- 
velopment of the reticulate ornamentation. 
Subcolumbites robust us Chao has a much 
more depressed whorl and low, broad, 
radial folds on the flanks, as does S. ameri- 



canus from Nevada. Subcolumbites multi- 
formis is also a species with a depressed 
whorl section but has no lateral nodes or 
folds. 

Occurrence, Subcolumbites fauna of Al- 
bania and Chios. 

Repository. Arthaber s two syntypes 
are in the Paleontological Institute, Uni- 
\ ersity of \henna. The Chios fauna studied 
by Renz and Renz (1948) is in the Natural 
History Museum, Basel — holotype, Coium- 
bites dianae Renz and Renz (1948: pi. 10, 
fig. 6) NUMB J13540; paratype (pi. 10, 
fig. 7) NHMB J13541; unfigured paratypes 
NUMB J13551; holotype, Coiumbites 
graecoamericanus Renz and Renz (1948: 
pi. 10, fig. 4) NUMB J13564; unfignred 
paratypes J13565; holotype, Coiumbites 
aithaliae Renz and Renz (1948: pi. 10, 
fig, 5) NUMB J13568; paratype (pi. 10, 
fig. 3) NUMB J13570; unfignred paratypes 
from Maradovuno NHMB J13571, from 
Kephalovuno NHMB J13572; plesiotype, 
Coiumbites parisianus, — Renz and Renz 
(1948: pi. 11, fig. 8) NHMB J13542; un- 
figured specimens NHMB J13552; type 
specimen, Coiumbites spencei var. chiotica 
Renz and Renz (1948: pi. 3, fig. 7) NHMB 
J13553. 

Subcolumbites robustus (Chao) 

Text-figure 24 

Fen^shaiiites robustus Chao, 1950: 4, pi. 1, figs. 

2, 3; Chao, 1959: 129, 305, pi. 8, figs. 1, 2, 

pi. 29, figs. 21-22, text-fig. 42a. 

This species is of the same general 
morphological type as S. americanus from 
Nevada. Although the species is based on 
only two specimens, its distinctness is 
readily apparent. The whorls are more 
inflated and depressed than in S. dusmani. 
In addition, there are low irregular folds 
on the flanks. The suture is illustrated on 
Figure 24D. 

Occurrence. 1.5 km north of Yali, Feng- 
shan district, associated with Dagnoceras 
and Hellenites (Chao collection 546), 
Kwangsi, China, 
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Subcolumbifes multiformis Kiparisova 
Text-figure 24 

Subcolumbifes multiformis Kiparisova, 1947: 144, 
pi. 32, figs. 8-11, text-figs. 31-34; Kiparisova 
and Krishtofovich, 1954: 22, pi. 13, figs. 1-3; 
Kiparisova, 1961: 121, pi. 27, figs. 1-7, text- 

fig. 82-88. 

Subcolumbifes solitus Kiparisova, 1961: 123, pi. 

26, figs. 4, 5, text-fig. 89, 90. 

Subcolumbitcs anomalus Kiparisova, 1961: 123, 
pi. 26, figs. 6, 7, text-fig. 91. 

Kiparisova ( 1961 ) had 35 specimens 
from wliat 1 judge to lie the same liorizon 
and locality at Cape Zhitkov, Primorye 
Region, eastern Siberia. Of these speci- 
mens, she placed 25 in S. multiformis, first 
described by her in 1947; seven specimens 
were placed in a second species, S. solitus; 
and three specimens were placed in an- 
other new species, S. anomalus. The latter 
two species were distingnished on the 
basis of slightly great(‘r whorl depression 
and minor differences in the nature of the 
ornamentations. The suture, however, in 
all three species is essentially the same 
(Fig. 24F, G). 

Unfortunately, Kiparisova supplied mea- 
surements for only 10 specimens of her 
three species of Suheolumhites', these data 
are tabulated on Table 36. On the basis 
of these data, there does not appear to be 
any real difference in relative whorl pro- 
portions. Kiparisova recognized that her 
S. multiformis was a highly variable form 
and that nearly all her specimens of Suh- 
columhitcs were juvenile specimens. This 
does not appear to be any justification for 
rt'cognizing any more than one specie's of 
Suheolumhites within this faunal group. 

Suheolumhites multiformis does not 
show any particularly close relation.ship 
to the group of S. perri)iismiihi or S. dus- 
mani, but is very similar to S. robust us 
from Kwangsi, China, and S. amcrieanus 
from wc'stern Unitt'd States. Tlu' similarity 
to the latter t\\a) specie's is ewpre'sse'd in the' 
depresseel when*l section, reticulate eirna- 
mentatiem, and in the' suture. It eliffers 
from these twe> species, ho\\e'ver, in the 
lack of any late'ral lolels or noeles. 



Table 36. Measurements of Subcolumbites 

MULTIFORMIS, S. SOLITUS, AND S. ANOMALUS FROM 
UPPER SevnuAX BEDS, Primorye Regiox, eastern 
Siberia. 





D 




H 


U 


W/D 


H/D 


U/D 


1. 


45.0 


24.8 


15.3 


18.9 


55.0 


34.0 


42.0 


2. 


32.0 


22.7 


10.9 


11.8 


71.0 


34.0 


37.0 


3. 


29.0 


18.9 


9.9 


11.3 


65.0 


34.0 


39.0 


4. 


24.5 


14.5 


9.2 


8.3 


59.0 


38.0 


34.0 


5. 


17.0 


11.9 


5.4 


6.5 


70.0 


32.0 


38.0 


6. 


16.5 


14.9 


5.0 


5.0 


90.0 


30.0 


30.0 


7. 


16.0 


13.4 


3.5 


5.9 


84.0 


22.0 


37.0 


8. 


16.0 


10.1 


5.0 


5.9 


63.0 


31.0 


37.0 


9. 


11.5 


10.4 


3.0 


4.5 


90.0 


26.0 


39.0 


10. 


8.0 


8.6 


2.6 


2.6 


108.0 


33.0 


33.0 



1—3, 5, 7, 9. Subcotumbites miittiformis, data from Kipari- 
sova, 1961: 121. 

4, 8 . Subcolumbites solitus, data from Kiparisova, 1961: 

123. 

6, 1(). Subcolumbites anomalus, data from Kiparisova, 
1961: 124. 

Oeeurrenee. Suheolumhites fauna at 

Cape Zhitkov, Primorye Region, eastern 
Siberia. 

Subcolumbifes americanus n. sp. 

Plate 30, figures 1—14; Text-figure 24 

This is one of the common ammonites ' 
in the Tobin Formation fauna from Ne- I 

vada. The collectiems contain a large | 

number of well preseiA ed but mainly frag- | 
mentary specimens. llowe\Ti*, ten speci- | 

mens are suffieientb^ complete to yield | 

measurements (Table 37). j 

Tbe eonch is e\olute, robust, and with i 
a characteristic pattern of ornamentation. 
The venter is arched and grades imper- 
ceptibly onto convex lateral areas. The 
umbilical shoulders are sharply rounded 
and the umbilical wall stee]i but not verti- 
cal. The conch bears low nodes situated 
just on the \4'iitral side of the umbilical I 
shoulder. In addition, there are prominent 
striae of growth, often bundled, which are 
rectiradiate on the umbilical wall and pro- i 
siradiate on tlu' lateral areas, completely 
crossing tlu' \'cnter. There are also periodic , 
constrictions and fine' strigation. I 

The suture is shown on Figures 2411, I. 
Clearly, this species is closely allied to 

5. multiformis from the Primor\e Region 
and S. rohusfus from Kw^uigsi, China. 
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Table 37. Measurements of Subcolumbites 

AMERICANUS N. SP. FROM THE TOBIN FORMATION 
OF Nevada. 





D 




H 


U 


W/D H/D 


U/D 


1. 


47.3 


25.0? 


19.3 


16.3 


52.9? 40.8 


34.5 


2. 


47.0 


? 


17.1 


16.4 


? 36.4 


34.8 


3. 


42.2 


20.8? 


16.8 


15.6 


49.3? 39.8 


36.9 


4. 


35.2 


? 


12.0 


13.2 


? 34.1 


37.5 


5. 


31.8 


16.1 


12.6 


9.7 


50.6 39.6 


30.5 


6. 


31.1 


16.7 


11.4 


10.2 


53.7 36.7 


22.5? 


7. 


20.4 


11.8? 


7.3 


7.0? 


57.8 35.8 


34.3? 


8. 


20.1 


11.2 


7.6 


6.6 


55.7 37.8 


32.8 


9. 


20.1 


10.3 


7.8 


5.7 


51.2 38.8 


28.4 


10. 


17.0 


10.8 


6.5 


5.5 


63.5 38.2 


32.4 


1. 


HoIot>pe, 


MCZ 


9430 


(Pl. 30, 


fi^s. 1, 2). 




2. 


Piiratype, 


MCZ 


9431 


(Pl. 30, 


fig. 3). 




3. 


Parat> pe, 


MCZ 


9492. 








4. 


Paratype, 


MCZ 


9433 


(Pl. 30, 


fig. 5). 




5. 


Parat>'pe, 


MCZ 


9434 


(Pl. 30, 


figs. 6, 7 ) . 




6. 


Paratype, 


MCZ 


9435 


(Pl. 30, 


fig. 8). 




7. 


Paratype, 


MCZ 


9436 


(Pl. 30, 


figs. 9, 10). 




8 . 


Parat>pe, 


MCZ 


9432 


(Pl. 30, 


fig. 4). 




9. 


Parat>’pe, 


MCZ 


9437 


(Pl. 30, 


figs. 11, 12). 




10. 


Paratype, 


MCZ 


9438 


(Pl. 30, 


figs. 13, 14). 





Occurrence. Basal part of Tobiii Forma- 
tion, uses locality M2562, Pershing 
County, Nevada; south tip of Tobin Range, 
Cain Mountain 1:62,500 quad., center NW 
M sec. 9, T. 26N, R. 39E, 5,500 ft. S, 27.5 
ft. W of elevation point 5088 on range 
crest. 

Repository. Holotype (PI. 30, figs. 1, 2) 
MCZ 9430; figured parat>q)es (PI. 30, fig. 
3) MCZ 9431, (PI. 30, fig. 4) MCZ 9432, 
(PI. 30, fig. 5) MCZ 9433, (PI. 30, figs. 6, 
7) MCZ 9434, (PL 30, fig. 8) MCZ 9435, 
(PI. 30, figs. 9, 10) MCZ 9436, (PI. 30, figs. 
11, 12) MCZ 9437, (PI. 30, figs. 13, 14) 
MCZ 9438; unfigured paratypes MCZ 9492. 

Genus Paradinarifes Chao, 1950 
Type species, Paradinarifes suni Chao, 1950 
Paradinarifes suni Chao 
Text-figure 21 

Paradinarifes suni Chao, 1950: 6, pl. 1, figs, 7a, 
b, text-fig. 4; Chao, 1959; 98, 330, pl. 41, 
figs. 9-12. 

Chao (1959: 331) recognized that this 
new genus and species was quite similar 
to '^Cohnnbites'' in conch fonn and gross 
aspect of the suture but considered the 
goniatitic character of the lobes to indicate 



affinity with the dinaritids. The general 
shape of the conch is that of a Siibcolum- 
hites but lacks strigations. The suture 
(Fig. 21C), also, with its large first lateral 
lobe is columbitid in plan and, in fact, 
quite like the suture of Procohimbitcs 
karataueikus Astakhova (1960a, b) from 
the upper Scythian Formation of the 
Mangyshlak Peninsula. The species is 
known from only two not very well pre- 
served specimens but on the basis of the 
data available it clearly appears to be a 
columbitid. 

Occurrence. Subcolumbites fauivd (Chao 
collection 610), Kwangsi, China. 

Genus Pseudocelfifes Hyatt, 1900 
Type species, Celfifes mulfiplicafus Waagen, 
1895 

Evolutc, ribbed ammonites of rather 
simple design are very common in mid- 
Scythian formations. This has led to a 
proliferation of specific and generic names, 
the relationships of which are seldom 
understood or appreciated. The type 
specimen of Celtitcs multiplicatus is a 
poorly preserved specimen from the Upper 
Ceratitc Limestone of the Salt Range (Pl. 
27, figs. 5, 6). Celtitcs arnmtus Waagen 
(1895: 75, pl. 7, figs. 1, 7), the type species 
of Kashmirites Diener (1913) is clearly a 
svnonym of Celtitcs multiplicatus Waagen 
(Pl. 27, figs. 7-10). Spath (1930: 35) 
introduced the name Anakashmirites (type 
species Danubites nivalis Diener, 1897: 51, 
pl. 15, figs. 17-19) for ammonoids not too 
different in appearance from Celtitcs mub 
tiplicatus. Examination of the Salt Range, 
Himalayan, and Timor specimens that 
have been assigned to one or more of 
these three genera by M^aagen (1895), 
Diener (1897, 1909, 1913), Welter (1922), 
and Spath (1930, 1934) show that the 
ornamentation al pattern is highly variable. 
It is in the suture pattern that one can 
readily separate Fseudoceltites and Ana- 
kashmirites. The former genus has a very 
reduced second lateral lobe that rests on 
or near the umbilical shoulder, whereas in 
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Anakashmiritcs there is a “normal’' second 
lateral lobe and generally an auxiliary 
lobe at or near the umbilical shoulder. 

As mentioned above, the type species is 
from the Upper Ceratite Limestone of the 
Salt Range, West Pakistan. In the upper 
part of the Scythian, three species are 
recognized: one (cheneyi) from the Co- 
himbites fauna of southeastern Idaho, the 
second (nevadi) from the Upper Thaynes 
Formation, western Utah, and the third 
(dohiapaeusis) from the upper Scythian 
formation of the Mangyshlak Peninsula. 

This genus is grouped here with the 
columbitids on the basis of the gross aspect 
of the conch and especially the basic pat- 
tern of the suture. In these aspects this 
genus shows similarities to such eolumbi- 
tids as Cohnnhites and Pvocohimhitcs. 

Pseudocelfifes cheneyi n. sp. 

Plate 44, figures 4-10; Text-figure 25 

A number of exposures of the Cohim- 
hiics fauna of the Thaynes Formation in 
southeastern Idaho have yielded approxi- 
mately 50 generally well-preserved speci- 
mens of this distinctive species. The conch 
is evolute and compressed. Measurements 
on 15 well-preserved specimens from one 
horizon and locality are given on Table 38. 
As can be readily seen, there is very little 
variation in relative thickness and height 
of the whorls or in umbilical diameter. The 
lateral areas of the whorls are flattened 
and slightly con\ergent; the venter is 
broad and arched. The \entral shoulder 
is broadly rounded, and the umbilical 
shouldc'r is more abruptly rounded with a 
short, steep uml)ilical wall. The umbilicus 
is broad and shallow. 



Table 38. Measureaiexts of Fseudoceltites 

CHENEYI N. SP. FROM THE COLUMBITES FAUNA OF 

Draney Creek, southeastern Idaho. The width 

DIAIENSION INCLUDES THE LATERAL RIBS. 





D 


w 


H 


u 


W/D 


II/D 


U/D 


1. 


29.2 


8.4 


9.6 


12.0 


28.8 


32.9 


41.1 


2. 


29.0 


? 


10.0 


12.1 


? 


47.8 


57.9 


3. 


27.8 


8.6 


9.8 


12.1 


30.9 


35.3 


43.5 


4. 


27.5 


7.6? 


10.0 


10.0 


27.6? 


36.4 


36.4 


5. 


26.5 


7.8 


7.6 


11.6 


29.4 


28.7 


43.8 


6. 


26.0 


8.0 


9.6 


9.2 


30.8 


36.9 


35.4 


7. 


25.7 


7.8 


9.4 


9.1 


30.4 


36.6 


35.4 


8. 


22.7 


7.4 


7.8 


9.0 


32.6 


34.4 


39.6 


9. 


21.7 


7.3 


7.5 


9.6 


33.6 


34.6 


44.2 


10. 


21.4 


7.0 


6.9 


8.3 


32.7 


32.2 


38.8 


11. 


20.1 


7.4 


6.9 


8.5 


36.8 


34.3 


42.3 


12. 


20.1 


7.5 


6.5 


9.2 


37.3 


32.3 


45.8 


13. 


16.6 


6.5 


5.7 


6.8 


39.2 


34.3 


40.9 


14. 


14.0 


6.4 


4.5 


5.3 


45.7 


32.1 


37.9 


15. 


13.0 


5.1 


4.6 


4.9 


39.2 


35.4 


37.7 



The lateral areas bear straight prosi- 
radiate ribs that expand slightly toward 
the ventral shoulder where they project 
slightly forward. The ribs do not extend 
on to the venter, which is smooth except 
for growth lines and occasional constric- 
tions which join the interrib areas from 
the opposite flanks. Tliere are approxi- 
mately 20 such ribs on the outer volution. 
There is some variation in the spacing of 
the ribs and in the relative strength or 
prominence of the ribs, but this variation 
is very slight and appears to be of no 
significance. 

The suture consists of two rounded 
lateral saddles, a prominent first lateral 
lobe, with some denticulations, and a 
small, generally pointed second lateral lobe 
on the umbilical shoiikhn'. The \ariation 
in the shape and proportions of the sutural 
elements is ([uitc' spectacular (Fig. 25). 



-> 

Figure 25. Diogrammatic representation of the sutures of Pseudacetlifes cheneyi n. sp. A, ot o diometer of 13 mm (MCZ 
9507); B, at a diometer of 17 mm (MCZ 9508); C, at a diameter of 20 mm (USNM 153074); D, at o diometer of 17 mm 
(MCZ 9503, PI. 44, fig. 4); E, at a diometer of 20 mm (USNM 153075); F, ot o diameter of 17 mm (USNM 153076); G, ot 
o diameter of 16 mm (WSU); H, ot o diameter of 15 mm (MCZ 9509); I, at a diometer of 14 mm (MCZ 9506); J, ot o 
diameter of 17 mm (USNM 153077); K, at o diometer of 20 mm (USNM 153073, PI. 44, figs, 8, 9), holotype; L, ot o diom- 
eter of 17 mm (MCZ 9574). 

All specimens from Columbites fauno, Thaynes Formotion, southeastern Idoho; specimens A, B, D, H, I, J, ond L ore from 
Hat Springs; C, E, F, G, and K from Draney Creek. 



Ammoxoiixs of the Late Scythiax (Lower Thiassk:) • Kummcl 



439 




440 



Bulletin Museum of Comparafice Zoology, VoL 137, No. 3 



Tl]c‘ \ariation as illustrated 1)\ these 12 
sutiirc‘s should be soldering to those who 
tend to ereet species on minor differences 
in tlu‘ suture. 

The type speeiinej] of Celtitcs multi})Ii- 
cahis Waagen is a weathered speeiinen, in 
which only the outer volution is present; 
the innt‘r whorls are completely weathered 
out (PL 27, figs. 5, 6). Waagen’s illustra- 
tion (1895: pL 7, fig. 2) is highly restored 
and actually misleading. Even though the 
preservation of the Salt Range specimen 
leaves i7nieh to he desired, it is morpho- 
logically very similar to Fscudoedtites 
chcnci/i. The Idaho species differs in its 
prosiradiate ribs rather than the radial ribs 
of P. tiuiltij)Iicaius. Waagen UK'ntions 
slight nodes on the umbilical and ventral 
shoulders associated with the ribs; these 
nodes, however, are not present on th(‘ 
type specimen. The basic pattern of the 
suture of these two species is the same 
(Fig. 25). Celtitcs multiplicatns came 
from tlu‘ Upper (]eratite Liiiiestone ol the 
Salt Range, which is mid-Scythian in agc\ 
The present species is from the ColumbUcs 
Zone. 

Occurrence. Middle .shale member ol 
Thaynes Formation, Columbites fauna, 
along Draney Creek, Stewart Flat, Quad- 
rangle (uses locality M9S); and in Mont- 
pelier Canyon, Hot Springs, and Paris 
Canyon, all in the Bear I^ake region of 
soutlu'astern Idaho. 

Bepositorij. Ilolotype USNM 153073 
(PL 44, figs. 8, 9); figured paratvpes, MCZ 
9503 (Pl.^44, fig. 4), MCZ 9504 (PL 44, 
fig. 5), xMCZ 9505 (PL 44, figs. 6, 7), MCZ 
9506 (PL 44, fig. 10); suture spc‘eimens 
MCZ 9507 ( Ldg. 25A), MC^Z 9508 (Fig. 
25B), USNM 153074 (Fig. 25C), MCZ 
9503 (Fig. 25D), USNM 153075 (Fig. 
25F), USNM 153076 (Vig. 25F), Depart- 
ment of Cieology, Washington State Ihii- 
versity (Fig. 25C), MCZ 9k)9 (Fig. 2511), 
MCZ 9506 (Fig. 251), USNM 153077 (Fig. 
25J), USNM 153073 (Fig. 25K), MCZ 
9574 (Fig. 25L); unligured s])eeimens 
from ilot Springs, southeast Idaho MC>Z 



9510; unfigured specimens from Mont- 
pelier Canyon, southeast Idaho MCZ 9511. 

Pseudocelfifes dolnopoensis Kiparisova 
Text-figure 21 

Columbites dolnapoensis Kipari.sova, 1947: 143, 
pi. 30, fig. 3, text-fig. 30. 

Columbites constrict ills Astakliova, 1900a: 140, 

pi. 33, fig. 6, text-fig. 8. 

This species is remarkabb' similar to 
Psetidoceltites cheneyi n. sp. from the 
Columbites fauna of southeastern Idaho in 
its conch shape, ornament, and suture. The 
differences are primarily centered on the 
pattern of forward projecting constrictions 
on the adoral part of the eoneh. This 
species cannot be assigned to Colutnbites 
as the patterns of ribs and constrictions are 
\ ery different. Astakhova ( 1960a ) dis- 
tinguished her species const rictilis from 
Columbites dolnajHiensis Fiparisova partly 
on the basis that constrictilis had two den- 
tieulations on the first lateral lobe, and 
dohiapaensis had three. Examination of 
Figure 25, with 12 sutures of P. cheneyi, 
will give some indication of the variations 
possible within the basic pattern of the 
suture. 

Occurrence. Mangyshlak Peninsula, Co- 
lu}id)ites Zone of Astakhova (1960a), as- 
sociated with Albanites, Epiceltites and 
Olenekites, 

Pseudocelfifes nevadi n. sp. 

Plate 34, figures 1-5; Text-figure 21 

Xcnoccltites cf. A. spitsberf^ensis, — Silherling, in 
I lose am! Hcpeniiiiig, 1959: 2189, 2194. 

The coll(‘etions contain a large number 
of fragmentary, poorh^ preserved speci- 
mens. Tlie basic form of the eoneh, w4iorl 
cross-section, pattern of ribs, and suture is 
\er\^ much like that of Pseudoceltites 
cheneyi from the Colutnbites fauna of 
southeastern Idaho. The suture (Figs. 21 
and 25) likewise is ver\' similar. It is 
possibk' that thes(' two species are con- 
speeifie, but nevadi attains a much greater 
si/e than ('heneyi, and on this basis it is 
thouglit lu'st to kc(‘p the I onus separate. 
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One fragment must l)e from a speeimen of 
a diameter of approximately 65 mm. 

Occurrence. USGS fauna Mill, from 
upper part of Tliaynes Formation, in sec- 
tion 15 of Hose and Repenning (1959; 
2187), Confusion Range, western Utah. 

Rcposiforij. Holotvpe USNM 153078 
(PI. .34, fig! 1); paratvpes USNM 15.3079 
(PI. .34, figs. 2, .3), USNM 15.3080 (PL .34, 
figs. 4, 5). 

Genus Procolumbifes Astakhova, 1960 
Type species, Procolumbifes korafaueikus 
Astakhova, 1960 

Procolumbifes korofoueikus Astakhova 
Text-figure 26 

Frocolumhites karotciucikiis Astakhova, 1960a: 
142, pi. 34, figs, la-c, text-fig. 9 {nomcn 
nudum Bajarimas, 1936: 547). 

A eolumbitid Math low ventral keel on 
phragmoeone, venter on body chamber 
rounded. Ornamented with radial ribs and 
constrictions that cross the venter. Suture 
(Fig. 26G) with single, pointed, lateral 
lobe. 

Occurrence. This genus and species is 
only known from the upper Se\thian for- 
mation of the Mangyshlak Peninsula in 
beds associated with Pscudoceltitcs dol- 
napcicnsis, Olenckites inan^yshlakcnsis., and 
Albanites friadicus. 

Genus Prenkifes Arthaber, 1911 
Type species, Prenkifes malsorensis 
Arthaber, 1911 

There are only three species of this 
genus. One of these (fittwrensis) is known 
from Chios, Timor, and China. The type 
species is represented in the Suhcolund)ifcs 
fauna of Albania and Chios, whereas the 
third species (helenae) is only known 
from the Chios fauna. 

Prenkifes malsorensis Arthaber 

Plate 7, figures 7-10; Text-figure 26 

Frcnkiics malsorensis Arthaber, 1911: 258, pi. 
22(6), figs. 17-19; Diener, 1915: 226; C. 
Uenz, 1931: 344; Spath, 1934: 208, pi. 12, 



figs. 7a-e, text-figs, lllf-h; Renz and Henz, 
1947: .59; Renz and Renz, 1948: 29, pi. 12, 
figs. 11-1 la, 12. 

Arthaber (1911; 2.58) stated he had 29 
specimens of this species, l)ut of these only 
6 arc still preserx ed in the Paleontological 
Institute, Vienna. In contrast to this fair 
representation, the Sid)cohnnhitcs fauna of 
Chios has yielded only two specimens. The 
general character of the conch and the 
suture (Fig. 26A, B) is quite similar to 
that of F. tiniorcnsis which is distinguished 
on the basis of its ornamentation. Pren- 
kites Iicicnac Renz and Renz (1948) is a 
more broadly exolute form with rounded 
umbilical shoulders and lacking the small 
nodes on the umbilical shoulder. 

Occurrence. Sid)colwnbites fauna of Al- 
bania and Chios. 

Repository. Six specimens, including the 
two figured by Arthaber (1911; pi. 22(6), 
figs. 17, 19; PL 7, figs. 7-10 of this report) 
are in tlie Paleontological Institute, \4enna. 
The two plesiotvpes from Chios, NUMB 
J 13574, J 13575. 

Prenkifes helenae Renz and Renz 
Text-figure 26 

Prenkifes helenae Renz and Renz, 1947: 60, 74; 
Renz and Renz, 1948: 30, pi. 12, figs. 2-2a, 
.5-5a. 

This species is an evolute malsorensis 
w ith rounded umbilical shoulders that lack 
the small nodes. The species is leased on 
only two specimens; the measurements of 
the holotype are Diameter 49.3 mm, Width 
18.5 mm. Height 18.3, Umbilicus 17.5, the 
same for the paratype are Diameter 35.8, 
Width 17.8, Height 12.1, Umbilicus 14.6. 
The suture is shown on Figure 26C. 

Occurrence. Subcohunbites fauna, Chios. 
Repository. Holotype NHMB J 13577; 
paratype NHMB J13578; unfigured para- 
types from Maradovuno J13579, 13580. 

Prenkifes fimorensis Spath 
Text-figures 17, 26 

Coin mbit es nov. sp. indet. Welter, 1922; 150, 
pi. 168(14), figs. 12, 13. 
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Prciikites timoivnsis Spath, 1930: 77; Spatli, 

1934: 208, fig. 62cl, e. 

Coliinihites malayanns C. Reiiz, 1945: 301; C. 
Kenz, 1947; 176; Reiiz and Renz, 1947; 59, 
73; Renz and Renz, 1948; 24, pi, 9, figs. 5, 
6-6e, 8-8b, 9-9d, 10. 

Columhiics malaijamis vair. crassa Renz and Renz, 
1947: 59, 73; Renz and Renz, 1948: 26, pi. 9, 
figs. 4-41). 

Columhiics hubulinae Renz and Renz, 1947; 59, 
73; Renz and Renz, 1948; 26, pi. 9, figs. 7-7a, 
pi. 10, figs. 1-lb. 

Columhitcs Icvantinus Renz and Renz, 1947: 59, 
74; Renz and Renz, 1948: 27, pi. 10, figs. 2-2b. 
Columhitcs hcllcuicus Renz and Renz, 1947: 59, 
74; Renz and Renz, 1948; 28, pi. 11, figs. 9-9c. 
Columhitcs ex aff. plicatuli Smith, — Renz and 
Renz, 1948: 23. 

Prcukitcs kwaiigsianus Chao, 1959: 130, 307, pi. 

29, figs. 15-20, text-fig. 42b. 

Columhitcs huangi Chao, 1959: 126, 301, pi. 29, 
figs. 6-11, text-fig. 41a. 

Coluuihitcs costatus Chao, 1959: 126, 302, pi. 

29, figs. 1-3, text-fig. 41b. 

Coluuihitcs yalicusis Chao, 1959: 126, 302, pi. 29, 
figs. 12-14. 

This is the ‘'ornameiited” species of 
Freukitcs. It has a conch essentially like 
that of F. malsorensis except for constric- 
tions and associated ribs w hich extend over 
the flanks and project adorally as they 
cross the venter. Welter ( 1922 ) had onl\' 
one specimen of this species and this is the 
type; a second specimen is in the British 
Museum (Natural History). The Sub- 
cohimhiics fauna from Chios has yielded 
eiglit specimens wdhch I believe are con- 
specific wdth the Timor form originally 



Table 39. Measurements of Pren kites Timor- 
ENSIS Spath. 
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45.2 


22.8 
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15.5 


50.4 
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34.3 


2. 


45.2 


? 
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16.0 
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38.5 


35.4 


3. 
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24.4 


15.6 
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37.1± 


47.4± 


4. 


38.5 


22.7 


15.3 


13.5 


59.0 


39.7 


35.1 


5. 


36.5 


21.7? 


14.4 


12.3 


59.5? 


39.5 


33.7 


6. 


34.8? 


24.7? 


13.0 


14.7 


71.0? 


37.4? 


42.2? 


7. 


32.0 


15.1 


13.2 


10.0 


47.2 


41.3 


31.3 


8. 


29.1 


20.5 


12.8 


8.2 


70.4 


44.0 


28.2 





Holot>'pe, Cohimbites hubulinae Renz and Renz (1948: 
pi. 10, fig. 1), NHMB J13561. 


2, 


Paratype, Cohimbites biibulinae Renz and Renz 
pi. 9, fig. 7), NUMB J 13562. 


(1948: 


3. 


ParaWpe, Cohimbites malayanus , — Renz 
(1948: pi. 9, fig. 9), J 13558. 


and 


Renz 


4. 


Holotv’pe, Cohimbites mabiyanus,—}{en7. 
(1948: pi. 9, fig. 6), J 13555. 


and 


Renz 


5. 


ParaWpe, Cohimbites malayanus , — Renz 
(1948: pi. 9, fig. 8), J 135.57. 


and 


Renz 


6 . 


Type specimen, Cohimbites malayanus var. 
ai'id Renz (1948: pi. 9, fig. 4), J13.549. 


crassa Renz 


"• 


Ilolotvpe, Columhitcs hcUenicus Renz and 
pi. li, fig. 9), J13573. 


Renz 


(1948: 


8 . 


Paratype, Cohimbites malayanus , — Renz 
(1948: pi. 9, fig. 5), J 135.56. 


and 


Renz 



described by Welter (1922). Their mea- 
surements are given on Table 39. Renz and 
Renz (1948: 24) were not familiar with 
SpatlLs publications (1930, 1934) in which 
he introduced the name Frenkites timorcu- 
sis for Cohimbitcs sp. indet. Welter (1922: 
150, pi. 168(14), figs. 12, 13). CoUimbites 
inalaijauus Renz and Renz w^as introduced 
for a series of Chios forms that were be- 
lieved to be eonspecific with the Timor 
Cohimbites sp. indet. of Welter. A second 
species, Cohimbitcs biibulinae Renz and 



Figure 26. Diagrammatic representation of the suture of: A, Prenkites malsorensis Arthaber (1911; pi. 22(6), fig. 17c), 
at a diameter of 20 mm; B, Prenkites malsorensis, — Renz and Renz (1948: pi. 12, fig. 12), at a diameter of approximately 
15 mm; C, Prenkites helenae Renz and Renz (1948: pi. 12, fig. 5b), at a diameter of approximately 25 mm; D, Prenkites 

timarensis, — Renz and Renz (1948: pi. 9, fig. 9d), at a diameter of approximately 27 mm; E, Prenkites timorensis, — Chao 

(1959: fig. 42b), at a diameter of approximately 20 mm; F, Protrapites Hilmi Arthaber (1911: pi. 22(6), fig. 16), at an un- 
known diameter; G, Pracolumbites karataueikus Astakhova (1960a; fig. 9), at a diameter of approximately 20 mm; H, 
Chiaceros mitzapaulai Renz and Renz (1948: pi. 12, fig. 13), at a diameter of approximately 30 mm; 1, Chiaceras nadasum 
Renz and Renz (1948: pi. 12, fig. 7c), at a diameter of approximately 20 mm; J, Arianites musocchi Arthaber, new su- 
ture from holatype (PI. 2, figs. 9, 10), at a diameter of 20 mm; K, Merapella plejanoe Renz and Renz (1948, pi. 3, fig. 
4b); L, Epiceltites gent// Arthaber (1911: pi. 24(8), fig. 8d), at a diameter of 20 mm; M, Epiceliites subgracilis (Astakhova, 

1960a; fig. 132), at a diameter of approximately 15 mm. 

Specimens of figures A, F, J, L from Subcolumbites fauna of Albania,- specimens of figures B, C, D, H, I, K from Sub- 
calumbites fauna of Chios; specimen af figure E from Subcolumbites fauna of Kwangsi, China; G, M from upper Scythian 
horizon on the Mangyshlak Peninsula. 
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Renz was introduced for slightly more 
compressed forms. A third species, Colum- 
bites hcUcuicus Renz and Renz is a slightly 
aberrant form, compressed, with more 
rounded umbilical shoulders and with a 
more subdued pattern of ornamentation. 
This species is based on a single specimen 
and is eonsidered here as falling within 
the pattern of variation of P. fimorensis. 

Columhites ex aff. plicatuli, Renz and 
Renz (1948: 23) is based on two fragmen- 
tary speeimens that ha\ e nothing in eom- 
mon with Cohimhites plicatiilus Smith 
(1914: 37). They are actually more like 
the forms Renz and Renz assigned to 
CohnuJ)ifes b i ih n I iuac. 

Prenkites kicaugsianns Chao (1959) was 
established on three speeimens from Snb- 
cobnnbitcs horizons in Kwangsi, China. 
The descriptions and illustrations of this 
species leave much to be desired. In spite 
of this, 1 l)elie\e this species to l)c eon- 
specilie with the forms from Timor and 
Chios assigned to P. fiftiorcnsis. The in- 
sight one can get on the variation within 
this species from a study of the Chios 
fauna lends support to the conclusion that 
the differc'nces in the ribbing used by Chao 
to distinguish his species are not of specific 
importance. The Kwangsi species of Co- 
Iwnbites — Iwangi, costaiiis, and yaUeusis 
— d(\scribed by Chao ( 1959) occur together 
at least in some outcrops and with Preu- 
kites kicaugskiiws at the Yali section. 
These three species arc’ clearly eonspeeifie; 
they differ only in the degree of ribbing. 
These thrc*e forms are rc'inarkably similar 
to Cohnubites Icvatifiniis Renz and Rcaiz 
( 1948: pi. 10, fig. 2) from the Snbcolinn- 
bifes fauna of (]hios. Analysis of the whole 
Chios fauna snggc’sts that Prenkites ti- 
nioreusis is a highly \nriable species that 
can and should incliich' Cohnubites levan- 
timis. These Kwangsi spc'cic's (C. Iwangi, 
cosfdiiis, and yoUensis) are here considered 
to be a variant similar to C. b’Vdutiuns 
which belongs vithin the seo]ie of P. 
fimorensis. 

The sntine of Cohnubites linangi (diao 



is shown on Figure 17C; Prenkites tnnoren- 
sis Spath is illustrated on Figures 26D, E. 

Oecnrrenee. Snbeohnubifes fauna of 
Chios; from block E, Nifoekoko, Timor; 
from Subeohnnbifes fauna in the Linglo 
and Fengshan districts of Kwangsi, China 
(Chao collections 542a, 546, 610); Pren- 
kites aff. fimorensis is present in the Snb- 
eohnnbites fauna of the Primorye Region. 

Repository. llolotype, Paleontological 
Institute, Bonn; topotype RMNll C33714; 
holotvpe, Cohnubites malayanus Renz and 
Renz (1948: pi. 9, fig. 6) *N1IMB J13555; 
paratvpes (pk 9, fig. 9) NHMB J13558, 
(pi. 9, fig. 8) NUMB J13557, (pi. 9, fig. 5) 
NUMB J13556; var. crassa (pi. 9, fig. 4) 
NILMB J13549, (pi. 9, fig. 10) NUMB 
J 13559; nnfigiired paratypes NTEMB 
J 13546; holotype Cohnubites bnbulinae 
Rcaiz and Renz (1948: pi. 10, fig. 1) 
NUMB J13561; paratype (pi. 9, fig. 7) 
NUMB J 13562; nnfignred paratypes from 
Maradovnno NUMB J13563, from Kep- 
haloviino NUMB J13569; holotype Cohnu- 
bifes hellenieus Renz and Renz (1948: pi. 
11, fig. 9) NUMB J13573. 

Genus Profropifes Arthaber, 1911 

Type species, Profropifes hilmi Arthaber, 

1911 (lectotype selected by Spath, 1934) 

Involute, inflated forms with cadiconc 
inner whorls and carinate outer whorls. 
Witli strongly prosiradiate growth lines, 
occasionally enlarged on crossing the keel. 
Suture with single* wide lateral lobe. 

The type species is the only one known 
lor this genus and has been recognized 
only in the Snbeobifnbites fanna of Kcira, 
Albania. Spath (1934: 206) eonsidered 
Profropifes to be* an extreme de\’elopmcmt 
of Snbeob/mbifes inirdifeJisis. In this con- 
clusion 1 concur. The rather poor prescM'va- 
tion of the available material does not 
p(’rmit analysis of the ontogeny of the 
only known species; howx*\'('r, in its gross 
morphological features and the suture it 
does appear to be a columbitid though its 
c'xact relationships remain uncertain. 
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Profropifes bilmi Arthaber 

Plate 14, figures 1-8; Text-figure 26 

Profropifes hihni Arthaber, 1911: 256, pi. 22(6), 
figs. 9-16; Diencr, 1915: 235; Renz, 1928: 
155; Spath, 1934: 206, pi. 13, figs. 4a-c. 

Arthal)er’s illustrations of the Subcohim- 
bitcs fauna of Albania arc retouched plioto- 
graphs which on the whole are successful. 
Arthal)cr illustrated six specimens plus a 
suture (Fig. 26F) from an unspecified 
specimen. Two of these specimens plus 
tlie specimen which yielded the suture are 
missing in the collection and presumed 
lost. These are the specimens of figures 
10, 11, and 16 of plate 22(6) in Arthaber 
(1911). Tlie collections of the Paleonto- 
logical Institute at the University of Vienna 
contain approximately 20 specimens of the 
species with no label as to origin, collector, 
etc. It is presumed that these are part of 
the original collection from Kcira, studied 
by Arthaber. Unfortunately, the preser\a- 
tion of these specimens is uniformly bad, 
none yielded any sutures, and none could 
yield any useful measurements. 

None of the four surviving primary 
types studied by Arthaber are particularly 
well preserved. The measurements of 
these specimens are as follo\\s: 
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29.2 


10.2 
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10.8 


34.9 


39.0 


37.0 


4. 


25.5 


11.2 


10.5 


10.6 


43.9 


41.2 


41.6 



1. Lectotype, Arthaber (1911: pi. 22(6), fig. 

15a, b), 

2. Paralectotype, Arthaber (1911: pi. 22(6), 

fig. 13a, 1)). 

3. Paralectotype, Arthaber (1911; pi. 22(6), 

fig. 12a, b). 

4. Paralectotype, Arthaber (1911: pi. 22(6), 

fig. 14a, b). 

The lectotype (PI. 14, figs. 3, 4) was 
selected by Spath (1934: 206). Only the 
venter and one side of the specimen are 
preserved. The keel is very well developed 
and present on the whole adoral volution. 
Because of poor preservation, surface fea- 
tures of the shell are obscure. Faint 



patches of growth lines are present and 
on the most adoral part of the last volution 
there are two broad radial folds. The um- 
bilical shoulder of the inner volutions 
appears to bear small nodes, but these are 
obscured by the poor preservation. 

The largest of ArthabeFs figured para- 
lectotypes (Pi. 14, figs. 1, 2) is a more 
compressed form with less inflated whorls. 
Likewise only one side and the venter of 
the specimen is preser\xxl. The next para- 
leetotype (PI. 14, figs. 5, 6) is of the same 
preservation and is an even more com- 
pressed form. The inner whorls are not 
as depressed and eadicone as in the lecto- 
type. The growth lines are in places well 
preseiA’cd and show the strong for\\'ard 
projection on the keel. Some of the growth 
lines on crossing the keel arc enlarged. 
The specimen figured l>y Spath (1934: pi. 
8, fig. 4a ) is comparable to this compressed 
form. The fourth specimen (PI. 14, figs. 
7, 8) is the most inflated, with strongly 
depressed eadicone inner whorls. It shows 
the gradual contraction of the body cham- 
ber \'cry well. The conch is smooth except 
for very faint and indistinct growth lines. 

Occurrence. Subcolumbites fauna, Kcira, 
Albania. 

Rcjwsitoiij. Lectotype, three figured 
paralectotypcs, and approximately 20 topo- 
type specimens are in the Paleontological 
Institute, University of Vienna. There are 
eight topotype specimens in the British 
Museum (Natural History) (C22838-45). 

Genus Chioceros Renz and Renz, 1947 
Type species, Chioceros mifzopouloi Renz 

and Renz, 1947 

Smooth, evolute conchs, inner whorls 
rounded, slightly depressed, showing pro- 
gressi\ e expansion; outer whorls with con- 
spicuous, smooth rounded keel; body 
chamber slightly more than one \olution 
in length; sutTire with two denticulated 
lateral lobes, third lobe on umbilical 
shoulder, saddles rounded. One species 
bears large lateral nodes. 

This genus is known only from two 
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species from the Subcohnnhites fauna of 
Chios. It is, however, fairly well repre- 
sented in numbers of individuals in the 
Chios fauna, as preserved in the Natural 
History Museum in Basel. 

The rounded keel immediately reminds 
one of Pwiropites and at first these forms 
were thought to belong to that genus. 
However, the cadiconc inner whorls of 
Protvopites and the completely different 
suture preclude any genetic relationship. 
It is interesting to note that whereas Pro- 
tropites liilmi is fairly w^ell represented in 
the Subcoliunhitcs fauna of Albania, it is 
not present in th(^ fauna from Chios. 

The character of the suture appears to 
be the best indication of genetic relations 
and this suggests Pwsplii unites. The eoneh 
can be looked upon as an evolute form of 
Prosphiiv^ites wath the marked addition of 
the rounded keel. 

Chioceras mifzopouloi Renz and Renz 
Text-figure 26 

Chioceras mitzopouloi Renz and Renz, 1947: 60, 
74; Renz and Renz 1948: 37, pi. 12, fi< 4 s. 3-3b, 
6-6a (holotype), 9-9a, 13; Kunnnel, in Arkell 
et al., 1957: L140, figs. 172, lOa-e. 

Chioceras mitzopouloi var. mcridioualis Renz and 
Renz, 1947: 10; Renz and Renz, 1948: 38, pi. 
12, figs. 8-81). 

This is the smooth species of Chioceras. 
The measurements of tlie holotype and 
figured paratypes are as follows: 
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There are numerous unligured j^aratypes 



in the Chios collection in Basel that are 
too poorly preserved or prepared to yield 
useful measurements. The suture is shown 
on Figure 26H. 

Occurrence. 3ubcolumbitcs fauna, Mara- 
dovuno, Kephalovuno, and Marmarotrap- 
eza, Chios. 

Repository. The figured specimens are 
listed in the table of measurements; in 
addition there are imfigured paratvpes 
from Maradovuno NUMB J13630, and 
from Kephalovuno NILMB JI3631. 

Chioceras nodosum Renz and Renz 
Text-figure 26 

Chioceras nodosum Renz and Renz, 1947: 60, 74; 
Renz and Renz, 1948: 38, pi. 12, figs. 7-7e. 

This species w as established for a single 
species that is like C. mitzopouloi except 
for the presence of large, rounded nodes 
on the lateral areas. The measurements 
of the liolotype are: 

D W 11 U W D 11 D U D 

30.5 12.1 10.7 12.5 39.7 35.1 41.0 

The suture is illustrated on Figure 261. 
Occurrence. Subcolumbites fauna, Mara- 
dovuno, Chios. 

Repository. Holotyiie NHMB J 13633; 
unfigured paratype NUMB J 13634. 

Genus Arianifes Arthaber, 1911 
Type species, Arianifes musocchi Arthaber, 
1911 

This genus and species are based on a 
single poor!)' preserved specimen from the 
3ubeohunbitcs fauna of Albania. I agree 
with Spath (1934: 209) that it is most 
prol)ably a eolumbitid. 

Arianifes musacebi Arthaber 

Plate 2, figures 9, 10; Text-figure 26 

Arianiics musacchi Artliaher, 1911: 264, pi. 24(8), 
fig. 5; Dimer, 1915: 53; Spatli, 1934: 209; 
Kinnnu’l, in Arkc'l! el al., 1957: Id 40, fig. 172, 
N. 

The t\'pe, and only specimen, of this 
specie's is ineomplc'te and generalh' poorly 
presc’rvc'd. The last half \’olution is body 
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duunher; tlie inner whorls are for tlie most 
part buried in matrix. The outer volution 
is completely smooth except for vague 
traces of grow tli lines. A small portion of 
the penultimate \olution is visible, and 
this shows sharp radial ribs on the flanks 
and umbilical shoulder. A new drawing of 
the suture is reproduced here on Figure 
26J. Arthaber’s drawing of the suture is 
inaccurate, especially in his treatment of 
the first lateral lobe. 

Occurrence. Suhcohimhites fauna, Kcira, 
Albania. 

Repository. Paleontological Institute, 
\4enna. 

Genus Meropella Renz and Renz, 1947 
Type species, Arianifes (Meropello) plejonae 
Renz and Renz, 1947 

Evolute conchs with rounded whorl sec- 
tion of approximately equal width and 
height dimensions. Ventral and umbilical 
slionlders rounded. Early volutions bear 
slight umbilical nodes. 

The suture consists of twT) bifid lateral 
lobes and a smooth, small auxiliary lobe 
on the umbilical shoulder. 

This genus and species is known only 
from the Suheohnnbifes fauna of Chios. 
A fragmentary specimen from the Sub- 
columbifes fauna of Lotal-e-Tera, Afgani- 
stan, has been described by Kummel 
(1968b) as MeropeUa cf. plejanae. 

Meropella plejanae Renz and Renz 

Plate 20, figures 14, 15; Text-figure 26 

Ariauites (Meropello) plejanae Renz and Renz, 
1947: 67, 79; Renz and Renz, 1948; 95, pi. 3, 
figs. 3-3h, 11-1 lb. 

Meropella plejanae, — Knininel, in Arkell et al, 
1957: L140, fig. 172, 12. 

There are only four specimens of this 
species known. The measurements of 
these are; 
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1. Figured paratype, Renz and Renz ( 1948: pi. 
3, fig. 11) MLMB J13826. 

2. llolotype, Renz and Renz (1948: pi. 3, fig. 
4) NHMR J 13825. 

3. 4. Unfigiired paratypes, NUMB J 13827. 

One of the unfigured paratypes of the 
Renz and Renz monograph is figured here 
on Plate 20, figures 14, 15. Neither of 
these small paratype specimens show^s the 
umbilical nodes as present in the holotype, 
nor is the suture preserved. However, 
aside from the lack of nodes, the remaining 
features of the conch are identical to those' 
of the holotype. The drawing of the suture 
(Renz and Renz, 1948: pi. 3, fig. 4b) is 
accurate and is reproduced here as Fignix' 
26K. 

Occurrence. Subcolumbitcs fauna, Mara- 
dovuno, Chios. 

Repository. Holotype NHMR J 13825; 
figured paratypes NUMB J13826 (Renz 
and Renz, 1948: pi. 3, fig. 11), NUMB 
J19550 (PI. 20, figs. 14, 15); unfigured 
paratypes NUMB J13827. 

Genus Epicelfifes Arthaber, 1911 
Type species, Epicelfifes genfii Arthaber, 
1911 

Epicelfifes genfii Arthaber 

Plate 3, figures 10, 11; Plate 35, figures 
6, 7; Text-figure 26 

Epieeliites gentii Arthaber, 1911; 268, pi. 24(8), 
fig. 8; Diener, 1915: 131; C. Renz, 1928: 155; 
Kiitassy, 1933: 510; Spath, 1934: 210, pi. 13, 
figs. 5a-d; Renz and Renz, 1947: 60; Renz 
and Renz, 1948: 43, pi. 1, figs. 9a-d. 
Epieeltites n. sp. ef. E. gentii, — Knininel, 1954: 187. 

Arthaber (1911) had five specimens of 
tins unique species of whicli only the holo- 
type (PI. 3, figs. 10, 11) is still preserved 
in the Paleontological Institute, Vienna. 
The evolute, compressed conch with peri- 
odic flares or constrictions that are strongly 
projected foiAvard on the venter makes 
identification of this species easier than 
with most species of Scythian ammonoids. 
The holotype measures 36.3 mm in di- 
ameter, 9.3 mm for the wddth of the last 
w4iorl, 12.8 mm for the height of the last 
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whorl, and 14 min for tlic diameter of the 
limbi liens. 

The Subcolumhitcs fauna of Chios also 
contains this species. The specimen figured 
b\’ Renz and Renz (1948: pi. 1, fig. 9) 
measures 31 mm in diameter, 7.3 mm for 
the w idth of the last wliorl, 10.3 mm for 
the lieight of the last whorl and 12.6 mm 
for the diameter of the umbilicus. 

The Thaynes Formation of southeastern 
Idaho has yielded two incomplete and 
poorly preserved specimens. One speci- 
men (PI. 35, fig. 6) consists of only a 
portion of one side of the conch, thoroughly 
embedded in matrix; the other specimen 
(Pi. 35, fig. 7) shows only the venter and 
part of the lateral area of one-half volution. 
As no suture is preserved on either of the 
specimens, there has been some liesitation 
as to their specific identity. However, with 
due consideration of the preservation and 
incompleteness of the specimens, I feel 
that the shape and involution of the conch 
and the pattern of ornamentation are so 
similar to the specimens of this species 
from Albania and Chios that one must 
assign these specimens to ArthabeFs 
species. Arthaber’s suture is reproduced 
on Figure 26L. 

Occnrvcnec. The holotype is from the 
Suhcolmnbitc.s fauna of Albania. The 
species is also known from that same fauna 
from Chios, and from the uppennost mem- 
ber of the Thaynes Formation, Hammond 
Creek, Bear River Range, southeastern 
Idaho. 

Repository. Holotype, Paleontological 
Institute, Vienna; topotypes BMNH C- 
22867-74. Specimens from Chios, NUMB 
J13657 (Renz and Renz, 1948: pi. 1, fig. 
9); nnfigurc^d specimens NUMB J 13658, 
J 13659. SpeciuK'Us from southeastern Idaho 
MCZ 9470 (PI. 35, fig. 6), MCZ 9471 
(PI. 35, fig. 7). 

Epicelfifes subgracilis (Astakhova) 
Text-figure 26 

Auasihi rites subgracilis Astakhova, 1960a: 147, 

pi. 34, fig. 8, text-fig. 13. 



The general shape etc. of the conch and 
the suture (Fig. 26M ) is very much like 
that of the type species. The pattern of 
ornamentations is sufficiently different to 
XX' a riant s e p a r a t i on . 

Occurrence. From Cohimbitcs Zone of 
Astakhova (1960a), Mangyshlak Penin- 
sula. 

Family USSURIIDAE Spath, 1930 
Genus Parussurio Spath, 1934 
Type species, Ussuria compresso Hyatt and 
Smith, 1905 

Parussurio lofilobofa Chao 

Fanissuria latilohata Chao, 1959: 94, p. 260, pi. 31, 
figs. 14, 15, text-fig. 31. 

The fexv species that previously have 
been assigned to this genus are of mid- 
Scythian age; this is the first species from 
a late Scythian horizon, and it is knoxvn 
from only a single specimen. Chao (1959: 
261 ) concluded that his species xx as most 
closely related to Parnssuria iicanovi 
(Diener, 1895) from the Primorye Region. 
In this 1 am in complete agreement; in 
fact, these txvo specimens could xvell be 
conspecific. Unfortunately, precise data on 
the stratigraphic position of P. itcanoci are 
lacking. This species xvas not in the faunas 
described by Kiparisox'a (1961) from the 
Primorye Region. 

Occurrence. Limestone block in Lolou 
village, Kxx'angsi, China (Chao collection 
542b). 

Family HEDENSTROEMIIDAE Waagen, 1 895 
Genus Mefohedenstroemio Spath, 1934 
Type species, Hedensfroemia kostriofoe 
Arthaber, 1911 

This is a very unsatisfactorily defined 
genus because the txpe specimen is most 
probably an immature form of onlx' modest 
preserxation. Spath ( 1934) considered the 
suture to b(' the most nniciiie aspect of 
his nexv genus. The suture as illnstratc'd 
by Arthaber ( 191 1 ) is highly idealized. As 
xvith practically all the specimens from the 
Subcoluuibilcs fauna of Albania and Chios, 
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Figure 77. Diagrammatic representation of the suture of: 
A, holotype of Metahedenstroemia kasfriotoe (Arthaber), 
from the Subcolumbites fauna of Albania, at a diameter 
of 36 mm; B, holotype Hedenstroemia pityoussae Renz and 
Renz (1948: pi. 16, fig. 8b), from the Subcolumbites fauna 
of Chios, at a diameter of approximately 20 mm; C, holo- 
type Beatites berthae Arthaber (1911), from Subcolumbites 
fauna af Albania, new drawing at a diameter af 32 mm. 

the suture can be exposed only by grind- 
ing. In the case of the type specimen of 
this genus the grinding has lieen excessive. 
A new drawing of the suture, as exposed, 
is shown on Figure 27A. The Chios species, 
Hedenstroemia pityoussae Renz and Renz 
(1948), differs from the type species of 
Metahedenstroemia in details of the suture. 
However, as I believe the differences are 
due mainly to the results of specimen 
preparation and are more apparent than 
real, I consider the two species conspecific. 
This genus and species is known only from 
the Suhcolumhites fauna of Albania and 
Chios. 

Mefahedensfroemio kasfriofae (Arthaber) 
Plate 14^ figures 9, 10; Text-figure 27 

Uedenstroemia kastriotae Arthaher, 1911: 208, 
p. 17(1), figs. 14a-c; Diener, 1915: 148. 
Metahedenstroemia kastriotae, — Spath, 1934: 223, 
fig. 72; Kummel, in Arkell et al., 1957: L140, 
fig. 173, 10. 



Hedenstroemia pityoussae Renz and Renz, 1947: 

61, 78; Renz and Renz, 1948: 83, pi. 16, figs. 

8-8b. 

Arthaber (1911: 208) had two speci- 
mens of this species but only the specimen 
Spath (1934: 223) selected as the type 
of his genus Metahedenstroemia is still 
preserved in the Paleontological Institute, 
University of Vienna. This specimen is all 
phragmocone and measures 36.4 mm in 
diameter, 22.0 mm for the height of the last 
whorl, and 4.7 mm for the width of the 
last whorl. It is illustrated here on Plate 
14, figures 9, 10 and the suture on Figures 
27A, B. 

The species Hedenstroemia pityoussae 
described b)' Renz and Renz (1948: 83) 
from the Suheolinuhites fauna of Chios is 
based on three small fragmentary speci- 
mens. These authors differentiated their 
species on the basis of the suture; these 
differences are, however, partly due to 
preservation and preparation of the speci- 
men. 

Oceurreuce, Suhcolumhites fauna of Al- 
bania and Chios. 

Repository. Holotype is in the Paleon- 
tological Institute, \4enna; specimens from 
Chios, holotype, NHMB J13791; unfigured 
paratypes NUMB J 13792. 

Genus Beafifes Arthaber, 1911 
Type species, Beafifes berfhae Arthaber, 
1911 

Plighlv' compressed, involute form with 
oxvnote venter; sinuous growth lines. 
Suture long with low goniatitic lobes and 
saddles. 

Beafifes berfhae Arthaber 

Plate 21, figures 3, 4; Text-figure 27 

Beatites beiihae Arthaber, 1911: 210, pi. 17(1), 

fig. 15; Diener, 1915: 66; Diener, 1917: 169: 

Welter, 1922: 98; Kuininel, in Arkell et al., 

1957: L142, fig. 173, 4. 

The dimensions of the holotype (and 
only specimen of this genus and species) 
are: Diameter 32.3 mm, Width 3.7 mm. 
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Height 16.0 mm. Umbilicus 5.8 mm. The 
specimen is essentially all phragmocone. 
The flanks of the penultimate half volution 
ha\ e the w rinkle layer w^ell preserved. The 
suture has been exposed by grinding; 
whether this has affected the details of 
the lobes is not known. Arthabers suture 
drawing is not as accurate as it should be 
and a new^ drawing is reprodueed here on 
Figure 27C. 

Occurrence. Suhcolnmhitcs fauna, Kcira, 
Albania. 

Repository. Paleontological Tnstitute, 
University of ^4en^a. 

Genus Lonceolifes Hyatt and Smith, 1905 
Type species, Lanceolifes compoefus Hyatt 
and Smith, 1905 

Until recently this genus has been know n 
only from the Mcckoceras limestone of 
Idaho, Nevada, and California. In addi- 
tion to the type species, Smith (1932: 90) 
has described one other (L. hicarinatus) 
w Inch is clearly closely related to the type 
species and may be conspecific with it. 
Neither of these species are very common 
in the Mcckoceras limestone of w'estern 
United States. Recently Ganev (1966) has 
described L. discoidalis on four specimens 
from the Campil Member of the Werfen 
P'ormation of eastern Bulgaria. As these 
forms are associated wath a typical Werfen 
tirolitid fauna, they are eonsidered to be 
of Prolinniiaritcs Zone age. This new' record 
considerably extcaids the range of the 

g{'UUS. 

Lanceolifes discoidalis Ganev 

Lancroliies discoidalis 1966: 23, pi. 1, 

fij^s. 1, 2, 4. 

The conch shape of this species is luaiiiy 
idcaitical to that of thc^ sp('ci(\s from tlu‘ 
Mcckoceras him'stoiie ol westcan Unitc'd 
Stat(\s. In this rcspc‘ct tlu‘ Bulgarian 
speeies is morc‘ similar to F. hicarinatus 
than to L. ronijXictus, w hich appc'ars to have 
a slightly more* intlaied conch. lIowe\er, 
so few' specimens of an\' of tlu'sc' specie's 



are known that there are no data available 
on the amount of variability possible in 
eonch inflation. The suture of L. discoidalis 
has the same basic pattern as that of the 
American species but details are quite 
different. Through the kindness of Dr. 
Gane\' I have plastotypes of his speeimens. 
1 suspeet, from studying these, that the 
laek of fine denticulations in the suture is 
the result of poor preservation and w'eath- 
ering. At the same time, the suture is not 
too unlike that of L. hicarinatus reproduced 
by Smith (1932: pi. 55, figs. 3, 5, 7, 10), 
or that of weathered specimens of L. coni- 
pactus reproduced by Smith (1932: pi. 5, 
fig. 9). 

Occurrence. Gampil Member, Werfen 
Formation, perhaps as exotic blocks, Luda- 
Kamcija region of eastern Bulgaria. 

Repository. Primary types in Geological 
Institute of the Bulgarian Academy of 
Scienee; plaster easts are in the MGZ. 

Family MEEKOCERATIDAE Waagen, 1895 

Genus Svalbardiceras Frebold, 1930 
Type species, Lecanifes (?) spifzbergensis 
Frebold, 1929 

Svalbardiceras spifzbergensis (Frebold) 

Plate 26, figures 1-4; Text-figure 28 

Lecanifes (?) spitzhcrf'cnsis Frebold, 1929b; 299, 
pi. 1, fie;. 1; Kiitass)’, 1933: 577. 

Ammonites sp. indet. Frebold, 1929a: 14, pi. 1, 

f^. 12. 

Ammonites sp. ind(4. Frel)old, 1929a: 15, pk 1, 
fi,CC 13. 

Svalbardiceras s))itzherf:ensis (Frel)old), 1930; 
24, pi. 6, fi.^s. 1-3: Spath, 1934: 251, 85; 

Kiiminel, i)i Arkell et al., 1957: F142. 

Interpretation of this speeies has been 
in doubt amongst se\'eral authors, maiiiK' 
due to thc‘ uncertaintN' as to the nature 
of th(' suture. The holot\pe is the speci- 
mc'u deseribed by Frebold in 1929 (T929b: 
pi. 1, fig. 1) and not that ligured by Frc'- 
bold in 1930 ( ])1. 6, fig. 1-la), as indicated 
by Spath (1934: 251). The holotype 

spevimens came Irom Agardhberge on 
Storljord, Sjntsbergen. The si)c'cinu'ns d('- 
seribed by Frc'bold (1929a) as Ammonites 
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Figure 28. Diagrammatic representation of the sutures of severol species of Svalbardiceras. A, topotype of Svalbardiceras 
schmidti (Mojsisavics), from Olenekites Zone, Olenek region, Siberio, at a whorl height of 13 mm (Popov, 1961: 39, fig. 
6b); B, Svalbardiceras sp, indet., from Upper Thaynes Formation, Hammond Creek, southeastern Idoha, at a whorl height 
of 15 mm (MCZ 9488); C, holotype of Svalbardiceras sheldoni n. sp., from Columbifes fauna, Thoynes Formatian, Draney 
Creek, sautheastern Idaho, ot a diometer of 38 mm (MCZ 9493); D, Svalbardiceras spitzbergensis (Frebold, 1929o: pi. 1, 

fig. 13; PI. 26, figs. 3, 4 of this report), from upper Scyfhion beds. Cape Thordsen, Spitsbergen, at a diometer of 37 mm. 



Sp. indet., which I be]ie\T' to he conspecific 
with the holotype, came from Cape Tliord- 
sen. The specimens described in 1930 by 
Frebold came from Agardh Bay, Milne 
Fdwardsberg, and Botneheia (Corrie 
Down). All these specimens came from 
what is interpreted as a late Scythian 
horizon. The specimens from Cape Thord- 
sen were associated with a Keyscrlin^itcs. 

All of the known specimens of this 
species show it to be an e volute form with 
compressed whorls, higher than wide, and 
with a flattened venter. The inner whorls 
bear slight radial ribs which are strongest 
near the umbilical shoidder and decrease 
down the flank; the weak ribs can be 
observed throughout the phragmocone. On 
the lixTiig chamber, the pattern of orna- 
mentation is more irregular and is more like 
irregular bundled gro\\th lines. The full 
details of the suture were not available to 
Frebold, but on one of his specimens — 
Ammonites sp. jndet. (Frebold, 1929a; pi. 
1, fig. 13; Pi. 26, figs. 3, 4 of this report) — 
it has been possible to develop the suture 
(Fig. 28D). The suture bears two lateral 
lobes that are clearly denticulated, and a 
smooth auxiliary lobe on the umbilical 
wall. The highly crystalline nature of the 



phragmocone on many of the Spitsbergen 
ammonites makes development of the 
suture generally very difficult. 

This Spitsbergen species of Smlhardi- 
ceras is quite similar to the other species 
of the genus but tends to be more involute 
and with more development of an orna- 
mentational pattern than the Siberian S. 
schmidti. The Idaho S. sheldoni has very 
different w4iorl dimensions and a more 
elaborate suture. 

Oeciirrence. From presumably the up- 
permost Scythian horizon at Agardh Bay, 
Milne Fdwardsberg, Botneheia (Corrie 
Dowti), and Cape Thordsen, Spitsbergen. 

Repository. The holotype wtis in the 
Mineralogisch-Geologischen Staatsinstitut, 
Hamburg, but was destroyed in the great 
fire of 1943; the specimens described by 
Frebold (1929a) are in the Paleontologisk 
Museum, Oslo; the specimens described by 
Frebold (1930) are in the Geologisk In- 
stitut, Uppsala. 

Svalbardiceras schmidti (Mojsisovics) 

Plate 26, figure 5; Text-figure 28 

Xenadiscus schmidti Mojsi.so\ics, 1886: 77, pi. 11, 
fij^s. 8-11. 

Gywnites mojsisovicsi Waagen, 1895: 297 (=: 
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Xenodisnis schmidti Mojsisovics, 1SS6: pi. 11, 
Rus. lla-c); Spath, 1934; 90, 251. 
Prlonolohus schmidti — Xoetling, in Freeh, 1905: 
pi. 28, figs. 6a, h. 

Mcckoccras (Gyronites) schmidti, — Diener, 1915: 
197. 

Mcckoccras sp. indet. Frehold, 1929a: 13, pi. 1, 
fig. 11. 

Sotdhaydiccras s))itzhcr^cnsis (h" rebold) 1930: 24, 
pi. 6, fig. 2. 

Gyronites (?) scJnnidti, — Kiparisova, 1947: 134, 
pi. 30, figs. 4, 5, te.\t-fig. 16. 

Svalbard iccras schmidti, — Tozer, 1961a: 32. 
Nordophiccras schmidti, — Popov, 1961: 39, pi. 12, 
fig. 3. 

Popov (1961: 39) recognized that liis 
Siberian species was very similar to Sval- 
havdiccras .spitzber^oisis ( Frebold) but 
on the argument that the suture of this 
latter species was ‘'unsatisfactorily defined’’ 
and that the suture was unknown he felt 
a comparison was not possible. It is true 
tlmt no drawing of a suture was presented 
with the original description of Lecanitcs 
(?) .spilzher^cnsis Frebold (1929b: 299, 
p]. 1, fig. 1), but they are visible on the 
photograph of the specimen. Frebold, 
liowe\er, interpreted the lobes as being 
goniatitic. The two specimens Frebold 
(1929a: 14, 15, pi. 1, figs 12, 13) described 
as Ainmonitcs sp. indet. were considered 
by their author as most probably closely 
related to Lccanifcs{?) spitzhergctisis; I 
believe them to be conspecific to tliat 
species. One of these specimens docs pre- 
serve the suture (Fig. 28D) and this 
clearly shows denticulatc^d lobes; the gen- 
eral pattern of the suture is identical to 
that shown on the photograph of the holo- 
type (Frebold, 1929b: pi. 1(36), fig. 1 ). 
It does not, on this basis, seem justific'd to 
disregard Svalhardiccras as a valid generic 
nam(\ 

Acceptance of Svalhardiccra.s can and 
does clarify the' genus Nordopliicnvs 
Popo\' ( 1961) from tlu* OUaiek n'gion, 
Sibcaia. Within this nc‘w gcauis, I^)pov 
(1961) includc'd a variety ot species d('- 
scribc’d by Mojsisovics (1886) as Xenodis- 
nis schmidti, Xenodiscus dnitosns, Xen- 
odisnis enonpdialns and th(‘ ]iolot\p(‘. 



Xenodiscus karpinskii-, in addition, Popov 
( 1961 ) described one new species, Nord- 
ophieeras alexeevae. Thus within his genus 
Nordophiccras, Popov (1961) combined 
what 1 consider to be a lieterogeneous as- 
semblage of species. The group includes 
round centered forms as illustrated by 
Xenodiscus kar))inskii, the holotype of 
Nordophiccras, and forms with truncate 
\enters as illustrated by Xenodiscus 
schmidti and X. dentosus. It is this latter 
group which is more properly allied to 
the Spitsbergen species of Svathardiccras. 

Mojsisovics (1886) illustrated three 
specimens of his Xenodiscus schmidti; the 
principal variation obser\aible is in the 
sharpness of the ventral shoulders. Waagen 
(1895: 297) renamed the form shown on 
Mojsisovics’ plate 11, figure 11a, b, as 
Gyronites niojsisovicsi. This additional 
name did not add elarity to the under- 
standing of the group. Spath (1934: 251) 
lists the speeimen of Mojsiso\4cs ( 1886: pi. 
11, fig. 8a, b) as lectotype. 

Of the species of Nordojdiiccras de- 
seribed by Popov (1961), his speeimen of 
Nordophiccras schmidti (Fig. 28A) is like 
that of Mojsisovics (1886; pi. 11, fig 9) in 
which th(^ venter is slightly rounded but 
the ventral shoulders still quite distinet. 1 
would, howev(^r, also include in this species 
Mcckoccras sp. indet. Frebold (1929a: pi. 

I, fig. 11; Pi. 26, fig. 5 of this report). This 
specimen has the \ery flat venter with 
angular ventral shoulders shown b\' Moj- 
sisovics’ specimen of schmidti on his plate 

II, figure 11. Likewise the abrupt umbili- 
cal shoulder and the nature of the growth 
lines are nearly identical. The suture is 
unfortunately not pres(‘rved. In addition, 
the specimen of Svalhardiccras spitzher- 
y,ensis (Frebold, 1930: pi. 6, fig. 2) should 
b(‘ included. Both of these specimens dif- 
fer from the other Spitsbergcai spc'cimens 
assigiu'd to 8. spilzher^cnsis in being more 
im'olute and Inning a higher hciglit-width 
relationship in the' wLorl dimensions. This 
is tlu' |irimary difference between 8. sch- 
midli anel 8. spilzher^ensis. The general 
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conch form of S. slicldoni is like that of S. 
schniidti, hut in this species there are con- 
spicuous transverse ril:)s on the venter and 
differences in the spacing of the suture ele- 
ments. 

Occurrence. Mojsisovies’ species are only 
listed as coming from the region of the 
mouth of the Olenek River. Popov ( 1961 ) 
lists his specimens as from his Olenekites 
Zone. Frebold’s specimen of Meekoccras 
sp. indet. is from Cape Thordsen, associ- 
ated with Kcijserlingitcs; his specimen of 
S valhardiceras spitzhergeusis ( F rebold, 
1930; pi. 6, fig. 2) is from Milne Edward 
Mountain. 

Repository. The only specimen of this 
species personally handled is Frebold's 
Meekoccras sp. indet., and this is in the 
Paleontological Museum, Oslo, Norway. 

Svolbordiceros sibiricum (Mojsisovies) 

Meekoccras sibiricum Mojsisov'ics, 1886: 85, pi. 
11, figs. 1-6; Spath, 1934: 224, 246, 254, 274, 
341. 

AspklHcs sibiricus, — Freeh, 1905: pi. 28, fig, 11. 
Meekoccras ( Koninckites) sil)iricum, — Diener, 

1915: 198. 

Meekoccras ? sibiricum, — Kiparisova, 1947: 150, 
pi. 35, fig. 2. 

Hcmiprio}}itcs sibiricus, — Popo\ , 1962a: 176, 187, 
pk fig^ 3. 

This species has been a puzzle to most 
students of Triassic ammonoids. Tozer 
(1965a; 37) suggested assignment of this 
species to Svall)ardiceras and I believe 
there is much merit in this suggestion. The 
umbilical w idth of slightly less than 10 per- 
cent the diameter of the conch makes this 
the most involute species of the genus. As 
already pointed out by Tozer (1965a; 37), 
Popov’s (1962a) assignment of this species 
to I{cniij)rionites cannot stand for many 
reasons. 

Occurrence. Olenek fauna, mouth of 
Olenek River, northern Siberia. 

Svalbardiceras denfosus (Mojsisovies) 

Xciiodiscus dentosus Mojsisovies, 1886; 78, pi. 11, 
figs. 12a, b. 

Gouiodiscus dcutosus, — Diener, 1915; 135; Spath, 
1934: 330. 



This species is like S. schmidti except for 
long, low clavi along the sharp ventral 
shoulders. It is based on a single specimen. 

Occurrence. From near the mouth of the 
Olenek River. 

Svalbardiceras freboldi Tozer 

Svalbardiceras freboldi Tozer, 1965a: 36, pi. 4, 
figs. 12, 13, pi. 5, fig. 2, text-fig. 11. 

With an umbilical width approximately 
20 percent the diameter of the conch, this 
is one of the more involute species of 
Svalbardiceras. Aside from the slightly 
greater inv^olution, it is very similar to 
schmidti and sj)itzbergensis. 

Occurrence. Uppermost Scythian, Blaa 
Mountain Formation, lower shale member, 
northern Ellesmere Island. 

Svalbardiceras chowadei Tozer 

Svalbardiceras chowadei Tozer, 1965a: 37, pi. 4, 
figs. 9-11. 

This species could very well be con- 
specific with S. spitzhergeusis. The dif- 
ferences are mainly in a slight difference 
in the degree of involution. How^ever, w ith 
both species the number of specimens 
knowm is so small that really no data are 
available on the range of variability of any 
of the morphological features. 

Occurrence. Toad Formation, Halfway 
River area, British Columbia. 

Svalbardiceras sheldoni n. sp. 

Plate 43, figure 1; Text-figure 28 

The Cohnnbites fauna of southeastern 
Idaho has yielded three specimens w4iich 
form the basis for this new" species. The 
two larger specimens are embedded in 
matrix with only one side completely ex- 
posed and a portion of the venter on the 
phragmocone, and the body chamber ex- 
posed. The body chamber is crushed. The 
holotype specimen measures 70 mm in 
diameter; the height of the adoral volution 
is 30 mm and the umbilicus has a diam- 
eter of 22.7 mm. The conch is evolute, 
compressed, and essentially smooth. The 
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\enter is flat, and aligned hy angular 
\entral shoulders. Tlie lateral areas are 
broadly convex with the inaxiinuni breadth 
at about mid-way between the ventral 
and umbilical shoulders. The umbilical 
shoulders are likewise sharply rounded and 
the umbilical wall is vertical. The body 
chamber occupies approximately two-thirds 
of a volution. The shell bears fine growth 
lines that are slightly prosiradiate. On 
the phragmocone the venter has narrow, 
sliallow, transverse grooves that extend 
from one ventral shoulder to the other. 

The suture is shown on Figure 28C. It 
consists of a wide ventral lobe, highly 
denticulated, two lateral lobes, and a ser- 
rated shallow lobe adjacent to the umbili- 
c*al shoulder. The large paratv^pe has an 
inner core of 59 mm in diameter of ex- 
cellent preservation. Attached to it is a 
portion of body chamber with a whorl 
height of 39 mm. The specimen must 
have had a diameter of at least 100 mm. 
The small paratype has a diameter of 25.2 
mm, and the whorl shape of the large 
specimens. At a diameter of 4 mm the 
venter is rounded; it appears that in the 
following volutions the \'cnter begins to 
become flattened. 

This species has a remarkable similarity 
to Svalhardiccras sclimidti ( Mojsisovies, 
1886: 77, pi. 11, figs. 11a, b), that is, in 
the idc'ntity of the greatly compressed, 
evolute conch, and the flattened venter. 
SvallHirdiccras sclimidti appears to liave 
a smooth venter, lacking transverse fur- 
rows. The essential plan of the suture is the 
same except that the vtaitral lobe lies 
within the venter and does not spread out 
on the lateral areas as in 8 . slicldoni. Moj- 
sisovies noted a fair degree of variability 
in th(^ nature of the venter ol his species, 
some forms having rounded venters and 
\’entral slioulders. This ()bser\ation has 
been confirmed by Popov (1961). 

The Spitsl)ergen species, S. spitzhergcii- 
sis (iM-ebold, 1930: 24, pi. 6, figs. 1-3) 
tends to be slightly more inflated than tlie 
spec‘ic\s d('seril)(Hl here. la‘k('\\is(‘, th(' 



lateral area bears weak radial ribs, widely 
spaced on the inner whorls, but becoming 
more launched and sinuous on the body 
chamber. The venter bears weak trans- 
verse furro\\s. 

Occurrence. From middle shale member 
of Thaynes F'ormation {Cohimhitcs fauna), 
on hillside north of Sage Creek, Stewart 
F"lat Quadrangle, and at Hot Springs, 
southeast Idaho. 

Repository. Holotvpe MCZ 9493; para- 
types MCZ 9643, 9644. 

Svolbardiceras sp. indet. (S.E. Idaho) 
Text-figure 28 

Svalbardicera.s sp. Kumniel, 1954: 187. 

This specimen is recognized on the basis 
of a fragment of phragmocone consisting of 
only five camerae. The whorl height is 
14 mm, and the width is 7.3 mm. The 
cross section of the whorl is compressed, 
the lateral areas broadly convex. The 
venter is slightly concave, measuring about 
2 mm in breadth, and lined by angular 
ventral shoulders. The umbilical shoulder 
is broadly rounded. The suture is shown 
on Figure 28B. The specimen recorded 
here is much [oo fragmentary to compare 
in a detailed fashion with the Spitsbergen 
and Olenek species, but in its ^^horl shaj^e 
and suture it agrees well with the basic 
eoneh pattern for the genus. 

Occurrence. Upper member Thaynes 
I'ormation, Hammond Creek, Bear Ri\er 
Range, southeast Idaho. 

Repository. MCZ 9488. 

Svalbardiceras sp. indet. (Pakistan) 

Svall)(ir(liccras sp. iiuU't., KiiiniiK'l, 1968: 394, pi. 

2, fi.us. 6-9. 

Th is identification was based on a com- 
plete phragmocone and a fragment of an- 
other. The specimens are complete enough 
to eonlidentb' assign them to the genus 
Scalhurdicems but are not suflieientl)' eom- 
pU‘te to make any meaningful comparisons 
with otlu'r sp(‘ci(\s of the genus. 

Occurrence. Narmia Membt'r of Mian- 
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wali Formation, Nammal Gorge, Salt 
Range, West Pakistan. 

Repository. MCZ 9587, 9588. 

Genus Sfacheites KittI, 1903 
Type species, Sfacheites prionoides KittI, 
1903 

Compressed, involute forms with tabu- 
late, often suleate venter. Suture with 
prominent first lateral lobe and shallow, 
broad, second lateral lobe; first lateral 
saddle narrow, second lateral saddle 
broadly rounded. 

The type specimens came from the 
Werfen Formation in Dalmatia. The type 
species, S. prionoides, is also stated to occur 
in the Mangyshlak Peninsula in the Caspian 
region, but unfortunately no specimens 
from there have been described or illus- 
trated (Astakhova, 1960b). A second 
species, S. floweri, from the Su])cohimbites 
fauna of the Tobin Fonnation of Nevada 
is described here. An indeterminate species 
is know'll from the Narmia Member of the 
Miamvali Formation in the Salt Range of 
West Pakistan (Kummel, 1966); likew'ise, 
tw'o specifically indeterminate forms are 
recorded from the Thaynes Formation of 
southeastern Idaho. 

Sfacheites diomjsi (Renz and Renz, 
1948: 50) is here considered to be a 
synonym of Metadagnoceras terhuniciim 
(Arthaber). 1 agree wdth Spath (1934: 
267) that Sfacheites webbianiis Diener 
(1907) from the Himalayan Anisian is a 
completely unrelated stock to the Scythian 
species discussed here. 

Sfacheites prionoides KittI 

Plate 56, figures 9, 10; Text-figure 29 

Sfacheites prionoides KittI, 1903; 27, pi. 4, fig. 8; 

Diener, 1915; 266; Spath, 1934: 267, fig. 92. 

KittTs original figure w^as a highly re- 
constructed drawing with no view' of the 
venter. The type specimen is illustrated 
here for the first time. It can be seen that 
the specimen is a compressed form but 
obviously crushed. The opposite side of 
the conch is completely missing. The 




Figure 29. Diagrammatic representation of the suture of: 

A, Sfacheites prionoides KittI (1903: pi. 4, fig, 8), at a 

diameter of 33 mm, from Werfen Formation, Dalmatia; 

B, S. floweri n. sp,, composite suture from specimens MCZ 
9439 and 9491, at a diameter of approximately 35 mm, from 
Subcofumbites fauna, Tobin Formation, Nevada; C, S. sp. 
indet. II, at a diameter of 21 mm, fram uppermost Thaynes 
Formation, Sublette Ridge, western Wyoming (MCZ 9501). 

venter is narrow', flattened and suleate, 
bordered by acute ventral shoulders. The 
measurements of KittTs type are as follow's: 

D W II U \V/D II/ D U/D 
45.8 ? 24.2 5.0 ? 52.8 10.9 

The suture is slightly w'eathered and the 
ventral lobe could well be denticulated, 
but is too weathered to preserve such 
features. I consider KittTs illustrations a 
fairly good representation of this specimen. 

Sfacheites prionoides is morphologically 
quite similar to the only other species of 
the genus, S. floweri, from the Tobin 
Fonnation of Nevada. The sutures espe- 
cially are similar (Fig. 29). The shape 
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Table 40 . Measurements of Stacheites floiv- 

ERI N. SP. FROM TOBIN FORMATION, NEVADA. 
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Paratype, M(^Z 
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(PI. 28, 


fig. 9). 






5. 


Paratvpe, MCZ 


9443 


(PI. 28, 


figs. 6, 


7). 





of tlie conch, degree of inflation and in- 
volution are also strikingly similar. The 
Nevada species, however, does bear faint 
sigmoidal ribs on the flanks whereas S. 
prionoidcs, as far as can be told, is smooth. 
Astakhova ( 1960b ) records this species 
from the Mangyshlak Peninsula; in fact 
she used this as the name species of her 
highest local zone. Unfortunately, no de- 
scriptions or illustrations of these Mangy- 
shlak specimens are available. 

Occurrence. Werfen Formation, Muc, 
Dalmatia. 

Repository. The holotype and only 
specimen of this species is in the Natural 
History Museum, Vienna. 

Sfacheifes floweri n. sp. 

Plate 28, figures 1-10; Text-figure 29 

This is the second species of the genus 
Sfaclieiles to be recorded. The species is 
represented by a fairly large number of 
specimens, mainly fragmentary. The mea- 
surements of five of the most complete 
specimens are given on Table 40. 

The conch is very involute and diseoidal. 
The vc'uter is narro\^^ typically slightly 
concave, and bordered by a fairly sharp 
ridge. In some forms (e.g. PI. 2(S, figs. 6, 
7) the venter loses its concavity, and the 
adjoining ventral shoulders are rounded 
and not angular; on the c'arlier volutions, 
however, the former condition prevails. 
The material available does not allow an 
(‘Valuation as to the nature and c'xteut of 
\ ariations in the character of the venter. 



The flanks are slightly arched, with the 
maximum width in the dorsal third of the 
flank. The umbilical shoulders are abruptly 
rounded, and the umbilical wall vertical. 
The flanks bear interesting low falci- 
form ribs. These commence above the 
umbilical shoulders as very low, nar- 
row, radial ribs. At about the mid part of 
the flanks, the ribs broaden greatly, and 
inscribe a eonea\T‘ are. Where the venter 
is concave, it is perfectly smooth; on the 
specimen (PI. 28, figs. 6, 7) where the 
\enter is not concave, there are faint 
ridges crossing the venter. In some speci- 
mens the falciform ribs are extremeh^ faint. 

The suture consists of a fairly broad 
first lateral lobe, a second lateral saddle 
occupying about one-third of the width of 
the flank, and a second lateral lobe that is 
low, and with a characteristic pattern of 
dcntieulation (Fig. 29B). 

The basic features of the eoneh and 
suture place this species morphologically 
very close to S. prioiioides. The falciform 
ribs are the most obvious distinguishing 
features. 

Occurrence. Tcdiin Formation, Pershing 
County, Nevada; south tip of Tobin Range, 
Cain Motmtain 1:62,500 cpiad., center NW 
C sec. 9, T. 26N, R. 39E, 5,500 ft. S, 27.5 
ft. ^V from (‘levation point 5088 on range 
crest. 

Repository. Holotype, MCZ 9441 (Pi. 
28, figs. 3, 4); paratvpes MCZ 9442 (Pi. 
28, fig. 5), MCZ 9443 (PI. 28, figs. 6, 7), 
MCZ 9444 (PI. 28, fig. 8), MCZ 9445 (PI. 
28, fig. 9), MCZ 9446 (PI. 28, fig. 10), 
MCZ 9439 (PI. 28, fig. 1), MCZ 9440 (PI. 
28, fig, 2); suture specimen MCZ 9491; 
unfigured paratvpes MCZ 9500. 

Sfacheifes sp. indet. (S.E. Idaho) 

Plate 37, figs. 7-10; Text-figure 29 

Two specimens from the Thaynes For- 
mation of southeastern Idaho can be as- 
signed to Sfacheifes. The first of these 
specimens (PI. 37, figs. 7, 8) is a weathered 
individual of only a (piarter volution. The 
narrow' eonea\'e \ent(‘r, angular ventral 



Ammoxoids of the Late Scythian (Lower Triassic) • Kummel 457 



shoulder, slender compressed conch and 
distinctive suture are characteristic of the 
genus. The specimen is too incomplete to 
allow a specific determination or com- 
parison. 

The second specimen (PI. 37, figs. 9, 
10) is a small weathered individual of 33.6 
mm in diameter that could well be con- 
specific with Stacheites floiceri of the 
Tobin Formation of Nevada. The venter 
is flat with angular ventral shoulders. The 
lateral areas are broadly convex and 
smooth. The adoral half of the specimen 
is body chamber. The suture is shown on 
Figure 29C. The suture is quite similar 
to that of S. floiceri except in the ventral 
lobe, but the differences here could well 
be the result of weathering. 

Occurrence. The first specimen (PI. 37, 
figs. 7, 8) came from the Upper Tliaynes 
Formation, Hammond Creek, Bear Rwer 
Range, southeast Idaho. Tlic second speci- 
men (Pi. 37, figs. 9, 10) came from a float 
150-200 feet from top of upper calcareous 
siltstone member of Thaynes Fonnation 
(Kummel, 1954), Spring Canyon, Sublette 
Ridge, western Wyoming. 

Repositonj. MCZ 9487 (PI. 37, figs. 7, 
8), MCZ 9501 (PI. 37, figs. 9, 10). 

Stacheites sp. indet, (West Pakistan) 

Stacheites sp. indet., Kummel, 1966: 396, pi. 3, 

fig. 13. 

This record is based on a single, poorly 
preserved specimen. The basic conch out- 
line and pattern of suture generically 
identify the specimen. 

Occurrence. The single specimen came 
from a five-foot limestone bed 38 feet 
above the base of the Narmia Member of 
the Mianwali Formation, Narmia Nala, 
Surghar Range, West Pakistan. 

Repository. MCZ 9609. 

Genus Dognoceros Arthaber, 1911 
Type species, Dognoceros nopcsonum 

Arthaber, 1911 

When Arthaber established this genus 



he included within it a varied group of 
species which are as follows: 

Da^noceras nopcsaniim Arthaber 
Dagnoccras zappanense Arthaber 
Dagnoceras terbunicurn Arthaber 
Dagnoceras komamnn Arthaber 
Dagnoceras lejanum Arthaber 

As Arthaber (1911) did not select a 
type species, Diener (1915: 115) selected 
D. nopesanum. Tliis selection was ap- 
parently overlooked by Smith (1932: 65) 
who selected D. komanuni as type on the 
principle that this was the first mentioned 
species; this is, of course, an invalid selec- 
tion. 

Intei*pretation of the genus then rests 
first on a consideration of D. nopesanum. 
The principal features are a moderately 
involute conch, with rounded flanks, a 
rounded umbilicus, and a suture with a 
large first lateral lobe and small second 
lateral lobe on or near the umbilical 
shoulder. Arthaber s ( 1911 ) sutures of this 
group were not accurately reproduced, and 
new drawings of his type specimens are 
offered here (Fig. 30). The sutures of all 
these specimens are to a greater or lesser 
extent altered by excessive grinding and 
polishing. Dagnoceras nopesanum and D. 
zappanense are congeneric and actually 
quite similar. These two species differ 
mainly in the width of the first lateral lobe. 
Dagnoceras lejanum is a synonym of D. 
zappanense. Dagnoceras kornanum is com- 
pletely different in the aspect of the conch 
morphology and suture and is considered 
here to be a representative of Albanitcs 
triadicus. The specimen Arthaber (1911: 
254, pi. 22(6), fig. 8) assigned to Pseudo- 
sibirites cf. dichotomus Waagen is also 
considered to be Albanites triadicus. Fi- 
nally, there is D. terbunicurn, a species 
with a narrow truncate venter and with a 
more elaborate suture. This species is as- 
signed to Metadagnoceras. This genus is 
characterized by elaborate denticulation of 
the first lateral saddle and first lateral lobe. 
The conch is not too unlike that of a species 
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Figure 30. Diagrommatic representotion of the sutures of species of Dognoceros. A, syntype of D. zapponense Arthober 
(1911: pi. 21(5), fig. 8; PI. 15, figs. 3, 4 of this report), original brewing of o whorl height of 8 mm; B, syntype of 
D. zapponense Arthober (1911: pi. 21(5), fig. 9; PI. 15, figs. 5, 6 of this report), orlglnol drowing ot a whorl height of 
11.5 mm; C, syntype of D. lejanum Arthober (1911: pi. 21(5), fig. 13; PI. 15, figs. 7, 8 of this report), originol drowing at 
o whorl height of 11 mm; D, holotype of D. nopcsonum Arthober (1911; pi. 21(5), fig. 6; PI. 15, figs. 1 , 2 of this report), 
original drawing at a whorl height of 9 mm; E, D. ellipticum Choo (1959: fig. 47o), of o whorl height of 10 mm; F, 

D. latilobatum Choo (1959-. fig. 47b), ot a whorl height of 8 mm. 

Specimens of figures A-D from Subcolumbites founa of Albonio; specimen of figure E from isoloted block contoining 
typical upper Scythian fauna in Kwongsi, China; specimen of figure F from o Subcolumbites founo in Fengshan District 
of Kwongsi, Chino. 



of Da^uoccras, hut some species do have 
tniueate venters, at least during a part of 
their ontogeny. Metada^noccras appears 
to lie a valid genus, distinc t from Dapio- 
ccras. However, it needs to be emiihasizc'd 
that tlie sutures of the two type specimens 
of D. noj)cs(inum are affectcxl by grinding 
and p(dishing, and one cannot be sure as 
to flow miK‘h these factors have gi\cm the 
suture its apjiarent simple pattcan. None 
of th(‘ specimcais of D. nopesanum in thc' 
british Museum (Natural History) show 
the suture. 



In addition to Alliania, Dapiorcras is 
known from a single specimen ( D. zap- 
panense) from the Prohun^arifes fauna of 
Timor. The genus is known also from two 
species from late Scythian faunas in 
Kwangsi, (4iina. A fragmentar\' speeimcai 
assigned to D. ef. zapponense has becai 
recorded from the Narmia Meinbc’r of the 
Mianwadi I'ormation in the' Snrghar Uange 
of Wc‘st Pakistan ( Kummel, 1966). It is 
of intc'iest to note that no speoies of this 
genus has been recorded from the S4//;- 
colunihifes fauna of Chios. Da^noccras 
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(?) unicinn Kiparisova from the Primorye 
Region is here assigned to Metada^noceras. 
The three speeies from the Meekoceras 
fauna of southeastern Idaho that Smith 
(1932) assigned to Dagnoceras {D, honne- 
viUnisc, D. bridges), and D. haydeni) are 
eompletely unlike the type species and 
are excluded from this genus. 

Dagnoceras nopcsonum Arthaber 

Plate 15, figures 1, 2; Plate 16, figures 
1, 2; Text-figure 30 

Dagnoceras nopcsonum Arthaber, 1911: 241, pi. 

21(5), figs. 6, 7; Diencr, 1915: 115; Spath, 

1934: 268-271, pi. 8, fig. 1, text-fig. 93a; 

Kiimmel, in Arkell, et al., 1957: L144, fig. 

175, 1. 

The two specimens of this speeies that 
Arthaber figured are the only specimens 
remaining in the original collection. They 
have the following measurements: 

D W 11 U W D 11/D U/D 

Ilolotvpe 28.5 9.1 11.1 10.0 49.2 38.9 35.1 

(Arthaber, 1911: pi. 21(5), fig. 6) 

Faratvpe 36.3? ? 16.2 11.2 ? 44.6? 30.9? 

(Arthaber, 1911: pi. 21(5), fig. 7) 

The holotype is a specimen of only fair 
preseiA'ation. The coneh is evolute with a 
broad and fairly deep umbilicus. The 
\\hoiTs are o\ti1 in cross-section with a 
narro^^ly rounded \enter, broadly convex 
lateral areas, an acutely rounded umbilical 
shoulder, and a steep umbilical wall. The 
greatest width of the whorls is at the 
umbilical shoulder. The specimen is es- 
sentially all phraginocone and devoid of 
any ornamentation or growth lines. The 
suture is shown on Figure 30D. As with 
all the specimens from the Siibcohnnhites 
fauna of Albania, the suture is revealed 
only by grinding and polishing, and in 
this case it is not possible to evaluate tlie 
full extent of the damage. The paratype 
has been so badly ground and polished that 
the suture is essentially meaningless. The 
holotype wtis prepared in slightly less 
damaging fashion but there is grave un- 
ccTtainty as to ^^4lether the first lateral 



saddle and the first lateral lobe are as 
simple as shown on Figure 30D. The 
character of this part of the suture is 
critical for determining the relations of 
this species to those species assigned to 
Metadagnoco’cis. 

Of the five species established by Art- 
haber from the Albanian Kcira fauna, only 
the type, D. nopcscniiup, and D. zappanoise 
are accepted as valid members of Dagno- 
ceras. Dagnoceras nopcsaninn differs 
from D. zappanoise mainly in the suture, 
especiallv in the character of the first 
lateral lobe (Fig. 30B, D). 

Occurrence. Subcohnnbites fauna, Kcira, 
Albania. 

Reposito)'ij. Arthaber’s two figured speci- 
mens are in the Paleontological Institute, 
University of Vienna. 

Dagnoceras zappanense Arthaber 

Plate 15, figures 3—1 1 ; Plate 24, figures 
4, 5; Text-figure 30 

Dagnoceras zappanense Arthaber, 1911: 241, pi. 

21(5), figs. 8, 9; Diener, 1915: 115; Spath, 

1934: 268-271, pi. 7, fig. 2, text-fig. 93d, e, f. 
Dagnoceras ef. zappanense, — Kummel, 1966: 396, 

pi. 3, figs. 9, 10. 

Dagnoceras lejanum Arthaber, 1911: 242, pi. 

21(5), figs. 12, 13; Diener, 1915: 115; Spath, 

1934; 269 (footnote), 271, text-fig. 93e. 

The four specimens of this species 
figured by Arthaber are available for 
study. This species differs from D. nopc- 
sanii))) mainly in the very slender first 
lateral lobe (Figs. 30A, B). In addition, 
there is some ornamentation. One speci- 
men (Pi. 15, fig. 11) has faint umbilical 
nodes, and another faint sigmoidal ribs 
(PL 15, fig. 6). The other two specimens 
are smooth, which may be due to preserx a- 
tion or excessive preparation. 

Arthaber distinguished between D. zap- 
paiiense and D. Ieja)unn on the basis of 
degree of involution and ornamentation. 
Both these characters are kno\Mi to be 
highly variable in most ammonite species, 
and though the sample available is much 
too small to see “gradations,'' it is felt 
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that we are dealing here witli a single 
species complex. 

The measurements of the four illustrated 
types are as follows: 
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2. Lectotype, D. zappanense Artliaber (1911: pi. 
21(5), fijz;. 9). 

3. Paralectotype, D. zappanense Arthaber (1911: 
pi. 21(5), fig. 8). 

4. Paralectotvpe, D. leianum Arthaber (1911: 
pi. 21 (5),' fig. 12). 

The sutures of these two species are like- 
wise nearly identical (Figs. 30A, C). 
Arthabers drawings of the sutures for 
these species are deceptive; his drawing 
of the suture of D. zappanense (Fig. 30B) 
actually terminates on the umbilical 
shoulder, while that for D. lejaniim (Fig. 
30C) terminates on the umbilical seam. 

The specimen from Timor identified by 
Spath (1934: 271, 272) as inseparable from 
D. Icjanmn is figured here on Plate 24, 
figures 4, 5. I completely agree with Spath 
on this conclusion; the specimen, though 
smaller, is nearly identical to the smaller 
paralectotype of D. lejanum illustrated here* 
on Plate 15, figures 9-11. A fragmentary 
specimen of a form quite similar to this 
species has been recorded by Kummel 
(1966) from the Narmia Member of the 
Mianwali Formation, Snrghar Range, West 
Pakistan, in association with Proearnites 
kokeni. 

Occurrence, Snhcohinihites fauna, Kcira, 
Albania, Alhaniics fauna, Nifoekoko, 
Timor; Nannia Member of Mianwali P"or- 
mation, Surghar Range, West Pakistan. 

Repository. The four type's of Arthabers 
ai(‘ in the Paleontological Institute, Uni- 
vc'isity of Vienna; the specime'n from 
Timor is BMNll (]33713; the specimen from 
West Pakistan is MCZ 9565. 



Dagnoceras lafilobafum Chao 
Text-figure 30 

Dagnoceras latilohatnm Chao, 1959: 142, 322, 
pi. 18, figs. 6-8. 

This species was founded on two speci- 
mens with a '‘narrow, subtrnneate venter” 
and “obtusely rounded” ventral shoulders. 
The suture (Fig. 30F) is characterized by 
a very large first lateral lobe. On the basis 
of the data available, I believe it to be a 
\ alid species of this genus. 

Occurrence, From black, thick-bedded 
limestone about 1.5 km north of Yali, 
Kwangsi, China, associated with Subco- 
lunihiies, Hellenites, etc. (Chao collection 
546). 

Dagnoceras ellipficum Chao 
Text-figure 30 

Dagnoceras cUipticum Chao, 1959: 143, 323, pi. 

18, figs. 3-5, text-fig. 47a. 

This species is based on a single speci- 
men which, however, is poorly illustrated. 
From the data available, it is clearly a 
species of Dagnoceras of the general type 
of uojK'sanum, the type species. It differs 
from nopcsaniun in its suture (Fig. 30E) 
but not enough data are available to ana- 
lyze the relationships. 

Occurrence. Upper limestone bed, Nali- 
ling section near village of Lolou, Linglo 
District, Kwangsi, China, associated with 
IleUenitcs, Prenkites, etc. (Chao collection ; 
542a). 

I 

Genus Mefadognoceros Tozer, 1965 
Type species, Mefadagnoceras puicber 
Tozer, 1965 , 

This genus is characterized by its large, 
highly denticulated first lateral lobe and 
narrow first lateral saddle, that may or \ 
ma\’ not be denticulated. This basic plan | 
of the suture is like that of Dagnoceras I 
('xeept for the pattern of dentieulation. j 
The suture of Dagnoceras nopcsaniun is !' 
kno\Mi only from the t\pe specimen, and 
this suture has been affected by grinding. 
Taking this into consideration, the dif- | 
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fcrences between Da^noceras and Meta- 
(ki^noceras in regards to the suture are not 
all that great. 

The genus Metadagnoceras ineludes the 
following speeies: 

M. pidcher Tozer 

M. t oh ini n. sp. 

M. iinictim (Kiparisova) 

M. freeniani Kuinmel 

M. terbnnicum (Arthaber) 

Metadagnoceras pidcher oeeurs in the 
Toad Formation of British Columbia elosely 
assoeiated with speeies of Isciditoides and 
Keyserlingites; Metadagnoceras tobini is 
from the Tobin Formation of Nevada, 
assoeiated with Subcolumbites etc.; Meta- 
dagnoccras uniciim is from the Primorye 
Region, presumably from a late Seythian 
horizon (Cohimbites Zone); Metadagno- 
ceras freemani is from the Prohungarites 
fauna of Timor; and Metadagnoceras tcr- 
buniciini is from the Subcolumbites fauna 
of Albania and Chios. 

This newly recognized genus is as yet 
incompletely known; three of the species 
( unieung freemani, and pidcher) are known 
from only one specimen, and the other 
two species by a few specimens of only 
modest preservation. 

Metadagnoceras puicber Tozer 
Text-figure 31 

Metadagnoceras pulciier Tozer, 1965a: 29, pi. 1, 

figs, lla-e. 

This unique species was based on a 
single, well preserved specimen. It is 
readily differentiated by its suture (Fig. 
31A) and its delicate strigate sculpture. 

Occurrence, Toad Formation, Halfway 
River area, British Columbia. 

Metadagnoceras tobini n. sp. 

Plate 27, figures 1—4; Text-figure 31 

This species is based on four fragmen- 
tary specimens of fair preservation. The 
coneh is moderately involute with com- 
pressed whorls. The lateral areas are 



broadly arched, the venter low but rounded 
and bordered by rounded but distinct 
ventral shoulders. The umbilical shoulder 
is more abruptly rounded and the umbilical 
wall is nearly vertical. The flanks bear 
sinuous growth lines and the living chamber 
of one of the larger specimens has faint 
indications of widely separated low radial 
undulations. The venter on the two largest 
specimens is unfortunately not preserved; 
it is assumed that in these mature speci- 
mens the venter is like that of the smaller 
specimen illustrated on Plate 27, figures 
1 , 2 . 

The suture (Fig. 31B) consists of a 
large first lateral lobe which has dentic- 
ulations extending up the ventral side to 
a narrow and irregular first lateral saddle. 
There is a second lateral lobe on the 
umbilical shoulder and wall. The second 
lateral saddle is asymmetric and rounded. 

In its coneh shape and dimensions, Meta- 
dagnoceras tobini is distinct from all the 
other species of this genus. However, its 
suture is nearly identical to the suture of 
M. freemani (Fig. 31D). 

Occurrence. Lower part of Tobin For- 
mation, uses Locality M2562, Pershing 
County, Nevada; south tip of Tobin Range, 
Cain Mountain 1:62,500 quad., center NW 
V4 sec. 9, T. 26N, R. 39E, 5,500 ft. S, 27.5 
ft. W of elevation point 5088 on range 
crest. 

Repositorij. Holotype (Pi. 27, fig. 3) 
MCZ 9637;'paratypes (PI. 27, figs. 1, 2) 
MCZ 9638, (PI. 27, fig. 4) MCZ 9639; 
unfigured paratype MCZ 9640. 

Metadagnoceras unicum 
Text-figure 31 

Dagnoceras (?) unicum Kiparisova, 1961: 74, pi. 

13, fig. 6, text-fig. 35. 

This species was based on a single well 
preserved specimen. In its general conch 
morphology it differs from other species 
of the genus in the great width of the whorl 
in the area of the umbilical shoulder, in 
the strongly converging whorl sides and 
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Figure 31. Diogrommofic representotion of the sutures of species of Metodognoceros. A, holotype of M. pulcher 
Tozer (1965o: fig. 9), from British Columbio, ot a whorl height of opproximotely 20 mm; B, porotype of M. 

tabini n. sp., from Tobin Formation, Nevada, at a whorl height af 11 mm (MCZ 9638); C, M. sp., undescribed species 
collected by N. J. Silberling from Stor Peek Formation, Nevada, at a whorl height of 22 mm; D, holotype M. freemoni 
Kummel, from Nifoekoko, Timor, at o whorl height of 14 mm (BMNH C33701); E, holotype of A4. terbunicum (Arthaber), 
from Subcolumbites founo, Albonio, ot a whorl height of 18 mm; F, plesiotype M. terbunicum, — Renz ond Renz (1948: pi. 
1, fig. 7b), from Subcolumbites founo of Chios ot o whorl height of 14 mm (NHMB J13692); G, holotype of Stacheites 
dionysi Renz ond Renz (1948: pi. 1, fig. 6b), from Subcolumbi tes fauno of Chios, ot o whorl height of 17 mm (NHMB 
J13689); H, M. unicum (Kiporisovo, 1961: fig. 35), from lote Scythian horizon, Primorye Region, Siberio, at a whorl height 
of 1 9 mm. 



the narrowly ronncl(‘d venter. It.s siitiux' 
( l"ig. 3111) i.s likewise (inil(‘ dilieixait. 

Occurrence. Kiisski Ostrov, Cape 
Seliinidt, Primorye lU'gion, Irorn eonere- 



tions in a dark siltstone together with 
Cohmihites })arisicnws. This horizon is 
probaldy equivalent to the Coliimbiies 
Zoii(‘ of sontlieast Idaho. 
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Mefodognoceros freemani Kummel 

Plate 24, figures 1, 2; Text-figure 31 

Metadagnoccras frccnumi Kummel, 1968a: 11, pi. 

1, f^s. 12, 13. 

This species is proposed for the speci- 
men from Timor mentioned by Spatli 
(1934: 269, footnote) as “an isolated ex- 
ample of a new species from Timor . . . 
which is v^ery dose to Da^twceras terhuni- 
cumT The specimen measures 47.8 mm 
in diameter, 14,7 mm for the width of 
the last whorl, 21.7 mm for tlie height of 
the last whorl, and 10.4 mm for the diam- 
eter of the umbilicus. The conch is com- 
pressed with a low, arched venter and 
rounded ventral and umbilical shoulders. 
The suture (Fig. 31D) has a very large 
first lateral lobe with denticulations ex- 
tending all along the ventral side to a 
narrow irregular first lateral saddle. There 
is a small denticulated second lateral lobe 
on the umbilical shoulder and wall. 

This species does not resemble D«g/io- 
cews terhunicum in conch shape; the 
differences are centered mainly in the 
character of the venter. In the suture the 
first lateral saddle and the first lateral lobe 
of the two species are quite similar (Figs. 
31D-F) but the remainder of the suture is 
quite different. In general conch morphol- 
ogy Mctadagnoceras freemani is quite 
similar to the type species, M. pulelier 
Tozer. The sutures are similar in basic 
plan but differ in significant details. The 
suture of A/, tohini n. sp. is very nearly 
identical to that of M. freemani, but in 
the Nevada species the whorls are of quite 
different proportions and the conch much 
more evolute. 

Oeeurrenee. Nifoekoko, Timor, from bed 
with manganese coated fossils, including 
Alhanites, Prohungarites, etc. 

Repository. BMNH C3370I, holotype. 

Mefodagnoceras terbunicum (Arthaber) 

Plate 16, figures 7, 8; Plate 18, figures 
9, 10; Text-figure 31 

Daf^noccras terbunicum Arthaber, 1911: 242, pi. 

21(5), figs. lOa-c; Diener, 1915: 115; Spath, 



1934; 269; Henz and Ht'iiz, 1947; 60; Henz 
and Renz, 1948: 5l, pi. 1, figs. 7-7h. 
Meckoceras radiosum, — Artlial)er (non Waageri) 
191 1: 246, pi. 21(5), fig. 14; Diener, 1915: 
194. 

Dagnoceras aff. tcrhunico, — C. Renz, 1928: 155. 
Dag))Occras nopesanum Arthaber var. involuta 
Renz and Renz, 1947: 60; Renz and Renz, 1948; 
52, pi. 1, figs. 5-5a. 

Stacheites dionysi Renz and Renz, 1947: 60, 75; 
Renz and Renz, 1948: 50, pi. 1, figs. 6-6b, 
8-8b. 

When Arthaber proposed liis genus 
Dagnoeeras, he included within it a hetero- 
geneous group of species. One of these 
was D. ferbiinieum, characterized by a flat 
venter and angular ventral shoulders, which 
is in striking contrast to the rounded venter 
of tlie more typical species. Arthaber 
(1911: 240) recognized the similarity of 
his new generic group to Sfaeheites but 
was uncertain of the character of the 
venter of Kittls S. prionoides. My own 
examination of S. prionoides clearly estab- 
lislies that KittTs type specimen has a 
slightly silicate venter with angular ventral 
shoulders. The basic morphological fea- 
tures of the conch of Dagnoeeras terbuni- 
cinn do suggest, at first, the possibility of 
this species being a more inflated repre- 
sentative of Staeheites. Tlie basic plan of 
the suture, however, is more like that found 
in Metadagnoceras than tliat found in 
Stacheites. Arthaber’s (1911: pi. 21(5), 
fig. lOc) representation of the suture is 
misleading. A new drawing of the suture 
from this type specimen is shown here on 
Figure 31E. There is a large first lateral 
lobe, with prominent denticulations on the 
base of tlie lobe and extending up on the 
ventral side of the lobe to a narrow, ir- 
regular first lateral saddle. There is a 
small second lateral lobe above the umbili- 
cal shoulder that apparently has a few 
denticulations which are, however, indis- 
tinct because of excessive grinding; this is 
followed over the umbilical shoulder and 
wall by an irregular series of large dentic- 
ulations. The character of the first lateral 
saddle and first lateral lobe is \ery much 
like that of the suture of M. tobini, M. 
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freemani, and the specimen from Nevada 
collected by N. J. Silberling from the base 
of the Star Peak Croup, Humboldt Range, 
Nevada (Fig. 31C). It differs from these 
species in the greater elaboration and 
length of the remainder of the suture. 
The measurements of the holotype of D. 
ierhunlcum are: Diameter 43.0?, Width 
12.0?, Height 21.8, Umbilicus 7.8 mm (the 
second specimen of this species mentioned 
by Arthaber is not in tlie collection of the 
Paleontological Institute, Vienna, and is 
presumed lost ) . 

With some misgivings 1 include in M. 
tcvhnmcum, Mcekoccra.s radiosum , — Artha- 
ber (non Waagen). This species has the 
same general shell form as M, terhunicum 
(compare PI. 16, figs. 7, 8 and PI. 18, figs. 
9, 10) except for being more involute. The 
dimensions of this specimen are: Diameter 
45.0?, Width 13.0?, Height 24.0?, Umbilicus 
3.6? mm. The suture had been exposed b\ 
grinding and the pattern reproduced by 
Arthaber is not at all a correct representa- 
tion. One can never be absolutely sure in 
eases like this but it appears that the suture 
is actually like that of the holotype ol M. 
terhunicum. Thus on the basis of conch 
form and probable nature of the suture, 
this species is considered a synonym ol 
M. terhunicum. 

In the fauna from Chios, the Renzes 
(1948: 51) record one specimen as being 
conspecifie with D. terhunicum Arthaber. 
The measurements of this specimcai (Renz 
and Ren/, 1948: pi. 1, figs. 7-7b) are as 
follows: 

D \V II UW DHDUO 

MIMH J13692 42.0 14.2 20.3 8.3 33.8 48.3 19.8 

In addition, tlu' Ren/es assigned another 
sp(‘cimen t(5 D. nopesanum Arthabc'r var. 
uwohita Ren/ and Ren/ (1948: 52, pi. 1, 
figs. .5-5a). Hie m(‘asurements of this sj)e- 
cies are as follows: 

D \y II rwi:)iiDU/D 

NUMB J 1 3694 28.8 10.7 13.7?7.2 37.2 47.6?25.0 

44ie Albanian specimens ol D. noj)csa- 



num have rounded venters, tl)e Chios speci- 
men has a truncate, flattened venter and is 
merely a smaller specimen of terhunicum. 

The Chios collection contained two 
specimens which the Ren/es assigned to a 
new species of Stacheites — 8. diomjsi. The 
measurements of these two specimens are 
as follows: 

D W n UW/DH/DU/D 

XHMB J 13689 34.8 11.4 16.4 8.1 32.8 47.1 23.3 

( Reiiz and Benz, 1948: pi. 1, 6) 

XIIMB J13690 45.8 ? 21.2 10.4 ? 46.3 22.7 

(Benz and Benz, 1948: pi. 1, fi,i^. 8) 

The conch form of S. diomjsi is identical 
to that of Metada^noceras terhunicum; the 
only difference between these forms is in 
the slightly greater individualization of 
the second lateral lobe (Fig. 31G), a dif- 
ference 1 can hardly consider of specific 
significance and surely not of generic rank. 
Preparation of the suture in these speci- 
mens preserved in hard red limestone is 
very difficult, and is generally done by 
acid etching or grinding. Also, with only 
four specimens assigned to these three dif- 
ferent species (and two genera), it is 
hardly justifiabk' to put such importance 
on minor differences in the suture. All 
three of the species are considered to be 
eonspecific with Metada^noceras terhuni- 
cum (Arthaber). 

The All)anian and Chios specimens 
assigned to terhunicum havx' flattened 
venters. Silberling (personal communica- 
tion) has a specimen from the Star Peak 
Formation, Nev^ada, that also has a flat- 
tenc'd venter. This specimen is an in- 
complete phragmocone of approximately 
44 mm in diameter. The other species of 
Mctada^jioccras have low, arched ventcas 
to more highly vaulted venters. Consider- 
ing the state and nature of preservation 
of the Albanian and Chios specimens as- 
sigiK'd here to tco'hunicum, 1 believe they 
a?e all incomplete and immature specimens. 
It is, of course, imetatain as to what th(* 
charaetc'r of the venter is like on a mature 
indi\'idnal. As it is now’ interpreted, in 
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conch form this species is convergent to 
Stacheites but differs significantly in its 
suture. 

Occurrence. Suheolumhites fauna of Al- 
bania and Chios. 

Repository. Arthabers (1911) figured 
type (pi. 21(5), fig. 10; PI. 16, figs. 7, 8 of 
this report) is in the Paleontological In- 
stitute, University of Vienna. A second 
specimen indicated by Arthaber (1911: 
242) is apparently lost. The Chios speci- 
mens are in the Natural History Museum, 
Basel, and are as follows: holoUpe Dag- 
noceras nopesanum var. hwoluta Renz and 
Renz (1948: pi. 1, fig. 5) NUMB J13694; 
unfigured specimen NUMB J13833; holo- 
t\q3c Stacheites cliont/si Renz and Renz 
('l948: pi. 1, fig. 6) NUMB J13689; para- 
type (pi. 1, fig. 8) NUMB J13690; 
unfigured paratypes NUMB J13691; plesio- 
type Dagnoceras terbunicum (pi. 1, fig. 
7) NUMB J13692; unfigured specimens 
NUMB J 13693. 

Genus Bolkanifes Ganev, 1966 
Type species, Bolkanifes fobulafus Ganev, 
1966 

Conch compressed with flat lateral areas 
and broad flat venter. Ventral shoulders 
weakly rounded. Umbilicus small, about 
20 percent the diameter of the eon eh. 
Umbilical wall nearly vertical, umbilical 
shoulders weakly rounded. Conch smooth 
with no ornamentation. Suture goniatitic 
consisting of a single large, smooth, lateral 
lobe with indication of the beginning of a 
second lobe at the umbilical shoulder. 
Ganev did not include a drawing of the 
suture in his report but he kindly sent me 
a photo of the specimen, plus a plaster 
cast which clearly shows the suture. 

This is indeed a unique Scythian am- 
monoid and is an addition to the fairly 
large number of endemic genera which 
characterize the Werfen fauna. Ganev 
allied his new genus to Dagnoceras pri- 
marily on the basis of the single large 
lateral lobe. In this relationship 1 concur 
as being the most logical on the basis of 



the data available. In Dagnoceras the 
venter is rounded and the lobe denticulated. 

Bolkanifes fobulofus Ganev 

Balkanites tahulatus Ganev, 1966: 24, pi. 2, figs, 
la-d. 

Discussion of this species is given above. 
Occurrence. Campil Member of Werfen 
Formation, perhaps as exotic blocks, Luda- 
Kameija region of eastern Bulgaria. 

Repository. Holotype (and only speci- 
men ) in Geological Institute of the Bul- 
garian Academv of Science; plaster east 
in MCZ. 

Genus Nordophiceros Popov, 1961 
Type species, Cerofifes euomphalus Key- 
serling, 1845 

Nordophiceros euomphalus (Keyserling) 
Plate 47, figures 6-8; Text-figure 32 

Ccratites cuoiiiphaliis Kevserling, 1845: 171, pi. 3, 
figs. 7-9; MkldeiKlorf'f, 1860: 248, pi. 3, figs. 
7-9; Eichwald, 1868: 1039. 

Mcekoccras euonipliahmi, — Mojsiso\ ics, 1882; 

214; Waagen, 1895: 239, 246; Diencr, 1915: 
191. 

Xeiiocliscus ctiomphahis, — Mojsiso\ics, 1886: 76, 
pi. 11, fig. 7. 

Norclophiccrds euomphalus, — Popov, 1961; 39. 
Xciiodiscus karpinskii Mojsiso\ics, 1886; 75, pi. 
11, fig. 13. 

Meckoccras {Gi/ronitcs) karpinskii, — Dicner, 1915: 
196. 

Nordophiceras karpinskii, — Popov, 1961: 41, pi. 
25, fig. 6; Vozin and Tikhomirova, 1964: 50, 
pi. 27, fig. 2. 

Nordophiceros cont ratios Popo\ , 1962a: 177. 
Meekoccras contrarius Popov, 1962a: 185, pi. 3, 
fig. 7, text-fig. 8. 

Meekoceras? contrarium, — N^ozin and Tikhoiniroxa, 
1964: 55, pi. 30, fig. 3, text-fig. 9a. 

Popov (1961) selected Xenodiseus karp- 
inskii Mojsisovies (1886: 75, pi. 11, fig. 
13) as the type species of his genus 
Nordophiceras. At the same time he in- 
cluded within that genus Ceratites euom- 
phalus Keyserling (1845: 171, pi. 3, figs. 
7-9). The latter species differs from X. 
karpinskii in having a slightly more inflated 
whorl section. The author has available 
four topotype specimens of Nordophiceras 
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Figure 32. Diogrammatic representation of the suture of; A-C, Nordophiceros euomphalus (Mojsisovics), from Dieneroceros 
Zone, northern Siberio; A, topotype, — Popov (1961; 39, fig. 6e), at a whorl height of 8 mm; B, topotype (MCZ 8670a), 

at o diameter of 50 mm; C, topotype (MCZ 8670b), at a diameter of 26 mm; D, holotype Nordophiceros contraries (Popov 
1962o: fig. 8), Dieneroceros Zone, northern Siberia, ot a whorl height of 20 mm; E, holotype Nordophiceros o/exeevoe 

Popov (1961; 39, (ig. 6c), from Dieneroceros Zone, eastern Taymyr, Siberia, ot o whorl height of 15 mm; F, Nordophiceros 
jachoni (Hyott and Smith), from Colunibites fauna, Montpelier Canyon, southeast Idaho (MCZ 9572), at a diameter of 
36 mm; G, paratype of Prionolobus focksoni Hyott and Smith (1905: pi. 62, fig. 16), from Columbiies founo, Paris Canyon, 
southeast Idaho, ot o diameter of 45 mm (USNM 75292c); H, paratype Meef^oceras (Submeefroceros) compressum Chao (1959: 
fig. 46a), from Subco/umbifes founo, Kwongsi, China, ot a whorl height of 15 mm; I, holotype Meekoceras (Submeelcoceros) 
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karpinskii identified l)v Dr. Popo\x ILx- 
ainination of these speeiinens and of the 
illustrations in Mojsisovies (1SS6: pi. 11, 
fig. 7) elearly shows that these two so- 
ealled speeies eannot he distinguished. The 
eonihining of these two speeies thus makes 
cuompluihis the t\pe speeies of Nonlophi- 
ccras. 

Two of the Siberian topotypes in the 
eolleetions of the Museum of Comparative 
Zoolog)' are illustrated here on Plate 47, 
figures 6-S. The coneh is moderately in- 
volute, eompressed, with a rounded venter. 
The flanks are l)ioadly eonvex and the 
umbilical shoulders rounded. The suture 
consists of tw o lateral lobes and a serrated 
lobe on the umbilical shoulder and wadi. 
The sutures of two of the topotypes in the 
collection and that reproduced by Popov 
( 1961: fig. 6e) are show n on Figure 32A-C. 
The coneh is smooth except for sinuous 
grow th lines. 

Associated with this species in the 
Olenek fauna is a closely related species, 
N. alexcevae Popov, which differs in the 
presence of closely spaced fine, prosirad- 
iat(‘ ribs on the inner whorls and more 
widely spaced, thin ribs on the outer 
whorls. In nearly all other aspects these 
two species are identical. A much closer 
relationship exists with Nordophiccras 
jacksoni (Hyatt and Smith) from the 
Coliimbitcs fauna of southeastern Idaho. 
The basic plan of the smooth coneh and 
the suture is remarkably similar. The Idaho 
fauna has yielded a fairly large numl)cr of 
specimens wTich gives some appreciation 
of the variations in coneh proportions (Fig. 
33); this kind of data is lacking for the 
Siberian species described here. It is \ er\' 
possible that study of a large collection 
of the Siberian A7 enomphaliis could estab- 



lish that iV. jacksoni is a synonym; for thc‘ 
moment at least it seems best to keep the 
forms separate, It is because of this veiA' 
close relationship with N. jacksoni that I 
believe Mcckoccras contiarius is a synonym 
of iV. cuoniphalus. The main difference in 
these speeies lies in the degree of involu- 
tion. However, the difference in umbilical 
diameters lies well within the variation of 
this parameter in the populations of iV. 
jackso)ii from southeast Idaho. The other 
speeies of Nordophiccras in the Cohimhitcs 
fauna of Idaho are ornamented forms more 
related to .V. alexcevae. 

This species is also quite similar to Nord- 
ophiceras planorbis (Waagen) (Kummel, 
1966: 397) from the Salt Range of West 
Pakistan from an upper Scythian horizon. 
The basic architecture of the conch is 
most similar; however, the Salt Range 
species is known from very few and gen- 
erally poorly preserved specimens. 

Occurrence. Mojsisovies’ specimens arc 
from the region of the mouth of the Olenek 
River, those described by Popov (1961) 
are from his Dicneroceras Zone in eastern 
Taymyr, Chernokhrebetnav a River. 

Repositorif. Topotvpe specimens MCZ 
9655 (PI. 47, fig. 6)' MCZ 8680 (PI. 47, 
figs. 7, 8), MCZ 6107, 9656. 

Nordophiceras olexeevae Popov 
Text-figure 32 

Nordophiccras alexcevae Popo\% 1961: 39, pi. 25, 

fiff. 7. 

Nordophiccras oicnckcnsis Popov, 1961: 40, pi. 

12, fi?. 8. 

This speeies from northern Siberia is of 
particular interest because it is another 
form closely related to a species in the 
Cohnnbites fauna of southeastern Idaho. 
In fact, because the Idaho fauna has yielded 



lolouense Choo (1959: fig. 45d}, from Subcolumbites fauno, Kwangsi, China, at a whorl height af 12 mm; J, holatype 
Meefcaceros (Submee/caceras) longiseptatum Chao (1959; fig. 46c), from Subcolumbites founo of Kwangsi, at a whorl height 
of 22 mm; K, holotype Nordophiceras alenekensis Popov (1961:40, fig. 6d), from Dieneraceras Zone, northern Siberia, at a 
whorl height of 12 mm. 
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a fairly large number of specimens, the 
data on that species (xV. pilatum) have 
aided greatly in the interpretation of this 
Siberian species. It should be pointed out 
that Popov had available only one speci- 
men of N. alexeecac and six specimens 
of iV. olenekcnsis. 

This species is essentially of the same 
conch morphology, that is in compression, 
involution, etc., as the associated N. cuom- 
phahis, except that on the inner whorls 
there are fine, closely spaced prosi radiate 
ribs w^hich on the outer whorls are more 
w idely spaced. The tw^o species of Popov 
differ only in the degree of this oniamen- 
tation. Nordophiceras pilatum from the 
Columbites fauna of southeastern Idaho 
has a similar pattern of ornamentation. The 
large nnmber of specimens in the Idaho 
collection clearly show^ a broad range of 
variation in the degree of intensity of 
ornamentation. The suture^ is illustrated on 
Figure 32 F, K. 

Occurrence. Dicncroceras Zone of Popov 
(1961), eastern Taymyr and the delta of 
the Lena Hiver, northern Siberia. 

Nordophiceras pseudosimplex n. sp. 

Arcioccras simplex, — Popov (non Mojsisovics ), 

1961: 67, pi. 18, fi,^. 1: \7:)zin and Tiklioinirova, 

1964: 55, pi. 29, fijz. 1. 

Arctoccras simplex Mojsisovics ( 1886) 
was established for specimens which arc' 
thc‘ inner, jmenih' whorls of Arctoccras 
hlomstrandi (Lindstrbm), and is of mid- 
Scythian Oiccmitcs Zone agc' ( Kummel, 
1961). The spc'cimcMi Popov (1961) as- 
signed to Arctoccras sim})lex is not at all 
c'omparablc'. l\)pov's sjTecimc'U is more 
('volute, has flattenc'd, more* or Ic'ss par- 
allel, lateral arc'as. Popo\' (1961) states 
his s])ec‘inu‘n has smooth innei* wdiorls but 
that OIK' spc'ciiiK'u had wid('ly spaced 
radial ribs wdiich disappc'arc'd on the body 
chainbc'r. Tlu' libs arc' not apparc'iit on 
Popov’s illustration. The suture' is said to 
bc' cc'ralitic but this is not borne out by 
the publishc'd text-figure. 



Needless to say that much more data 
are needed, but we can be sure that this 
specimen is not conspecific with Arctoccras 
sifnj)lex but rather is allied to such forms 
as Nordophiceras cuomphalus from the 
underlying Dicncroceras Zone of Popov. It 
is, likew’ise, cpiite similar to Nordophiceras 
phmorhis (Waagen) from the Nannia 
Member of the Miamvali Formation in the 
Salt Range. 

Occurrence. Olenckites Zone in basin of 
Olenek River, northern Siberia. 

Nordophiceras planorbis (Waagen) 

Lcconiics planorbis W'aagen, 1895: 278, pi. 39, 
fij^. 3. 

Mcckoccras (Gyronites) planorbis, — Dicner, 1915: 
197. 

Nordophiceras planorbis, — Kinnnu'l, 1966: 397, 

pi. 4, fijxs. 1-3. 

New^ illustrations and descri];)tions of the 
type specimens and tw'o topotype speci- 
mens have been published by Kummel 
(1966). This is the only record of Nor- 
dophierras for the Tethyan region. 

Occurrence. Nannia Member, Mianwali 
Formation, Chhidru Nala, Salt Range, West 
Pakistan. 

Repositon/. Ilolotvpe GSI 7226; topo- 
types MCZ‘961I, 96i2. 

Nordophiceras jacksoni (Hyatt and Smith) 
Plate 47, figures 1-5; Plate 48, figures 
1-4; Text-figures 32, 33 

Prionolobtts jarksoiii Ilv’ntt and Smith, 1905: 151, 
pi. 151, fi^s. 11-21;* Krafft and Dimer, 1909: 
40, 41. 

Me(’koeeras jacksoni, — Dieiu'r, 1915: 192. 
Ophiceras jaeksoin, — Smith, 1932: 49, pi. 62, 

fi.Us. 11-21. 

This sj:)c'ci('s is abundantly represc'nted 
in the Cohnnbites beds exposc'd around 
ihc' north c'nd of Hear Lake, southeastern 
Idaho. TIu' conc'h is smooth, ('\olute, 
eom]n('ssc'd, with a rounded vc'iitc'r. The 
mc'asnrc'inc'nts of 48 specimens are given 
on Table' 41 and plottc'd on Figure 33. 
Thc’sc' data show that thc'rc* is only a 
modc'ratc' amount ol variation in evolution 
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Table 41. Measurements of Nordophickras jacksom (Hyatt and Smiih) from Colvmuites 
FAUNA, Bear Lake region, southeastern Idaho. 





D 


W’ 


H 


U 


W/D 


11/D 


U/D 




D 


\\' 


11 


u 


W/D 


H/D 


U/D 


1. 


62.0 


14.2 


20.7 


25.1 


22.9 


33.4 


40.5 


25. 


25.6 


7.1 


11.5 


7.0 


27.7 


44.9 


27.3 


2. 


61.0? 


14.4 


21.8 


23.3 


2.3.6? 


35.7? 


38.2? 


26. 


25.3 


7.2 


9.6 


9.0 


28.5 


.37.9 


.35.6 


3. 


55.7 


12.2 


21.0 


20.0 


21.9 


37.7 


35.9 


27. 


25.2 


7.2 


11.1 


6.8 


28.5 


44.0 


26.9 


4. 


50.4 


10.8 


20.4 


15.3 


21.4 


40.5 


30.4 


28. 


24.6 


6.5 


10.7 


6.2 


26.4 


43.5 


25.2 


5. 


47.0 


11.0 


18.4 


15.0 


23.4 


39.1 


31.9 


29. 


24.6 


6.3 


11.5 


5.4 


25.6 


46.7 


21.9 


6. 


45.3 


11.4 


18.3 


13.5 


25.1 


40,4 


29.8 


.30. 


24.(1 


7.2 


10.5 


6.4 


30.0 


43.8 


26.7 


7. 


44.4 


11.5 


16.2 


16.7 


25.9 


36.5 


,37.6 


31. 


21.1 


6.5 


8.7 


6.6 


.30.8 


41.2 


31.3 


8. 


44.2 


10.6 


17.5 


12.5 


23.9 


.39.6 


28.3 


.32. 


20.1 


6.0 


8.4 


6.5 


29.9 


41.8 


,32.3 


9. 


43.0 


9.7 


18.2 


11.0 


22.6 


42.3 


25.6 


.33. 


20.0 


5.4 


8.2 


5.3 


27.0 


41.0 


26.5 


10. 


39.1 


9.6 


15.4 


12.5 


24.6 


39.4 


31.9 


.34. 


19.3 


5.7 


8.2 


5.7 


29.5 


42.5 


29.5 


11. 


36.2 


8.5 


14.4 


11.9 


23.5 


.39.8 


32.9 


35. 


19.2 


5.7 


8.1 


5.7 


.39.7 


42.2 


29.7 


12. 


33.8 


8.2 


14.7 


9.0 


24.3 


43.5 


26.6 


36. 


18.9 


6.5 


7.4 


5.8 


.34.4 


39.2 


.30.7 


13. 


32.6 


? 


13.0 


9.9 


? 


.39.9 


30.4 


.37. 


18.2 


5,1 


7.0 


5.9 


28.0 


.38.5 


32.4 


14. 


32.5 


8.4 


13.7 


9.3 


25.8 


42.2 


28.6 


,38. 


18.1 


5.8 


7.3 


6.1 


32.0 


40.3 


.33.7 


15. 


31.0 


8.3 


13.3 


8.7 


26.8 


42.9 


28.1 


39. 


18.0 


6.0 


7.7 


6.1 


.33.3 


42.8 


.33.9 


16. 


31.0 


8.5 


12.4 


10.2 


27.4 


40.0 


32.9 


40. 


17.5 


6.0 


7.4 


5.7 


34.3 


42.2 


.32.6 


17. 


29.0 


7.2 


10.5 


10.7 


24.8 


36.2 


36.9 


41. 


16.7 


5.3 


6.4 


5.7 


31.7 


.38.3 


,34.1 


18. 


28.4 


7.6 


11.2 


9.1 


26.7 


39.4 


32.0 


42. 


16.3 


5.7 


6.4 


,5.1 


.34.9 


.39.3 


31.3 


19. 


28.0 


7.0? 


12.3 


8.1 


25.0? 


43.9 


28.9 


43. 


15.8 


5.0 


6.3 


5.3 


31.6 


39.9 


33.5 


20. 


27.5 


7.3 


11.8 


7.6 


26.5 


42.9 


27.6 


44. 


1.3.7 


4.8 


5.4 


4.7 


,35.0 


.39.4 


.34.3 


21. 


27.2 


7.0 


11.2 


9.3 


25.7 


41,2 


.34.2 


45. 


11.5 


4.3 


5.0 


4.0 


37.4 


43.5 


.34.8 


22. 


26.2 


7.2 


11.4 


7.0 


27.5 


43.5 


26.7 


46. 


11.3 


4.2 


4.4 


3.7 


,37.2 


.38.9 


32.7 


23. 


26.0 


7.5 


10.8 


7.8 


28.8 


41.5 


,30.0 


47. 


10.8 


4.3 


4.3 


3.6 


39.8 


39.8 


.33.3 


24. 


26.0 


6.8 


9.8 


9.2 


26.1 


37.7 


35.4 


48. 


10.1 


4.4 


3.9 


3.2 


43.6 


.38.6 


31.7 


1. 


Plesiotype, 


, MCZ 


9565 


(PI. 47 


, fig. 2) 






















3. 


Plesiot> pe. 


, MCZ 


9564 


(PI. 47 


, fig. 1) 






















4. 


Holotype, 


USNM 


7529 


2a (PI. 


48, figs. 


’ 3 , 4). 




















8 . 


Paratv pe. 


USNM 


7529; 


2c (PI. 


48, figs. 


1 , 2i . 




















15. 


Plesiot>pe, 


, MCZ 


9567 


(PI. 47 


, fig. 4) 






















24. 


Plesiotype 


, MCZ 


9568 


(PI. 47 


, fig. .5) 























29. Paratype, USNM 75292d (Smith. 1932: pi. 62, figs. 17, IS). 



45. Plesiotype, MCZ 9566 (PI. 47, fig. 3). 

All other specimens are from the Cohimhitcs fauna, "Phaynes Formation at Montpelier Canyon ami Hot Springs, south- 
eastern Idaho. 



or in the dimensions of the whorls. There 
is a tendency toward greater opening of 
the umbilicus with growth. Two of the 
largest specimens of this species are illus- 
trated on Plate 47, figures 1, 2; both of 
these specimens show larger relative diam- 
eters of the umbilicus than more juvenile 
forms. 

The suture is shown in Figure 32F, G, 
and consists of two denticulated lateral 
lobes and an auxiliary lobe on the umbili- 
cal shoulder and wall that is generally 
irregularly straight and denticulated. The 
smooth conch bears only fine growth lines. 

Nordophiceras jacksoni is very similar to 
Norclophiceras eiiomphahis ( Keyserling ) 
from northern Siberia. The similarity is so 



close that 1 consider it possible these two 
species may be conspecific. The Siberian 
species is known from very few specimens, 
and no data are available on the variation 
within those populations. For the moment 
it seems best to keep the two species sep- 
arate. 

Nordophiceras jacksoni and N. euom- 
phaliis are the smooth species of this 
genus; in contrast to these two species 
there are two other described species — N. 
alcxcevac and N. pilatum — which arc very 
similar in general conch morphology but 
bear some ornamentation in the form of 
ribs. 

Occurrence, Cohntdntcs fauna, Thaynes 
Formation, at Paris Canyon, Montpelier 
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Figure 33. Variation in whorl height (H) and whorl width (W) of Nordophiceras jacksoni (Hyott ond Smith), from Co- 
lumbites fauna, Bear Lake region, southeast Idaho. The data on this graph are from Table 41. 



Can\'on, and Hot Springs, southeastern 
Idalio. 

Rc))()sitonj, llolotypc', USNM 75292a 
(PI. 48, figs. 3, 4); paratypes, USxNM 
752921) (Sinitli, 1932: pi. 62, fig. 14), 
USNM 75292e (Pi. 48, figs. J, 2), USNM 
75282d (Smith, 1932: pi 62, Figs. 17, 18), 
USNM 75292e (Smith, 1932: ])1. 62, Figs. 
J9-21); jTl(\siot\ pes, MCZ 9564 (PI. 47, 
fig. 1), MCZ 9565 (PI. 47, Fig. 2), MCZ 
9566 (PI. 47, Fig. 3), MCZ 9567 (Id. 47, 
Fig. 4), MCZ 9568 (14. 47, Fig. 5); sntur(‘ 
speeinK'ii, M(’Z 9572 (lig. 321'"); nn- 
lignrc'd sp('cinu'ns Iroin Montp(4i('r Cainyon 
NICZ 9570, From Hot Springs MCZ 957i. 



Nordophiceras pilafum (Hyatt and Smith) 
Plate 46, figures 2, 3; Plate 49, figures 
1-8; Plate 50, figures 1-11; Plate 
51, figures 1—5; Text-figures 34, 35 

M (^ckoccras piUitum !l>;itt and Smitli, 1905: 144, 
pi. 03, fi.u.s. 3-9; Dioiinr, 1915: 193; Smith, 
1932: 59, pi. 03, fi.us. 7-13. 

Mcckoccra.s curtirostntinn Sinitli, 1932: 50, pi. 

48, fi^s. 21-30. 

Mrckorcras norrow})hahis Smith, 1932: 58, pi. 

49, fi.ir.s. 5-11. 

Mcc^koccra.s .sanctoruw Smith, 1932: pi. 49, figs. 
1-4. 

This is on(‘ of the moi(' abundant species 
in th(' Cohnnhiics Fauna oF southeastern 
Idaho. BasiealK’ this species has an in- 
\()lut(\ eomprt'ssed conch, with a rounded 
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venter, and bt‘ais prosiradiate ribs of vary- 
ing strength. There are eonsiderable varia- 
tions in the degree of involution, inflation 
of th(‘ whorls, and ornamentation. The 
measurements of 42 specimens, including 
the primary types, are given on Table 42 
and plotted on Figure 35. 

All of Smith’s (1932) collection from 
the Colinuhites fauna of southeastern Idaho 
came from one locality, namely Paris Can- 
yon. In the description of the four species 
now included in N. pilatuni, Smith (1932) 
made a direct comparison only between 
his Meekoceras cuHicostatiun and Mceko- 
cci'cis })}hitiini; he states, ^'Meckoccras ciuii- 
costatuiii has some resemblance to M. 
pilot urn, with which it is associated, dif- 
fering in the wider umbilicus, more com- 
pressed whorls, weaker and more numerous 
ril)s.” Smith considered his Meekoceras 
micro tnphalus to he closely related to 
Meekoceras keijserlin^i Mojsisovics (now 
the type species of Boreomeekoceras 
Popov, 1961) from the Olenek region of 
Siberia. lie considered his Meekoceras 
sanctorum to be closely related to Meeko- 
ceras affine Mojsisovics also from the 
Olenek region of Siberia. Even though 
Smith (1932) did not discuss the specific 
criteria upon which he separated his 
species of this group, it is clear that the 
intensity of ribbing, degree of whorl in- 
flation, and degree of involution were im- 
portant considerations. On examination of 
a fairly large suite of specimens it is 
readily apparent that the primary types of 
Meekoceras sanctorum (PI. 49, figs. 1-3) 
and Meekoceras micromphalus (PL 50, 
figs. 7-11) are juvenile specimens. Both 
these specimens are characterized by rather 
si:iall umbilici; examination of large mature 
specimens, such as the holotype of Meeko- 
ceras curticostatum (Pi. 50, figs. 1, 2) and 
the new plesiotypes (PI. 51, figs. 1-5), 
clearly shows how the umbilicus increases 
in relative diameter with growth. This is 
well shown on the graph of Figure 34. 
The umbilical region also reflects another 
facet of \ariation and this is in the nature 



of the umbilical shoulder and wall. Gen- 
erally, the umbilical shoulder is fairly 
acutely rounded with a sloping umbilical 
wall; at the same time, there are forms with 
slightly more rounded umbilical shoulders 
and lower, sloping umbilical walls. Among 
the large number of specimens before me 
one can recognize a continuous gradation 
from one type to the other. 

The most conspicuous variation within 
this species is in the intensity of the ribbing. 
Typically the ribbing pattern consists of 
fine, prosiradiate ribs on the inner volu- 
tions that become more widely spread and 
more subdued with growth of the shell. 
In some forms the ribbing on the inner 
volutions is extremely faint and on the 
outer volutions there is nothing more than 
a vague bundling of the growth lines (see 
Pi. 49, fig. 1). On the other hand the 
ribbing on the inner volutions may be 
coarse and more widely spaced (as in the 
paralectotype of AL pilatum, Pi. 49, figs. 
4-6) but on the mature volutions these 
become inconspicuous broad folds (as in 
the lectotype of AL pilot um, PL 49, figs. 7, 
8). Finally, there are forms (as the speci- 
men of PL 50, fig. 2) in which the ribs 
continue to increase in intensity through- 
out growth. The photographs here of the 
primary types and of a few additional 
plesiotypes illustrate the range of variation 
in ornamentation to be observed in the 
collection. Needless to say, there is com- 
plete gradation from one type to the other. 

The venter is another area in which one 
can observe extensive variation. This may 
be from forms with acutely rounded Neu- 
ters to forms with more broadly rounded 
venters. Generally, the acutely rounded 
venters are found in the more juvenile 
specimens. 

This species is very similar to N. alexee- 
vac Popov from northern Sibera. Both 
these species are the ornamented nordo- 
phicerids associated in their respective 
faunas with smooth species, euomphalus 
in Siberia, and jacksoni in southeast Idaho. 

The sutures are illustrated on Figure 34. 
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Tarle 42. Measurements of Noiwophickras pilatum ( Hyatt and Smith ) from the Colum- 

BITES FAUNA AROUND BeAR LakE, SOUTHEASTERN IdAHO. 





D 




H 


u 


W/D 


H/D 


U/D 




D 




H 


u 


W/D 


H/D 


U/D 


1. 


87.0 


17.8 


37.2 


21.4 


20.5 


42.8 


24.6 


22. 


42.7 


9.4 


18.8 


12.0 


22.0 


44.0 


28.1 


2. 


78.0 


15.6 


33.4 


18.0 


20.0 


42.8 


23.1 


23. 


42.5 


8.8 


17.7 


11.7 


20.7 


40.0 


27.5 


3. 


73.7 


16.0 


30.5 


20.6 


21.7 


41.4 


27.9 


24. 


41.8 


9.2 


19.0 


9.6 


22.0 


45.5 


22.9 


4. 


72.5 


13.7 


29.0 


21.0 


18.9 


40.0 


28.9 


25. 


41.5 


11.0 


21.0 


6.4 


26.5 


50.6 


15.4 


5. 


70.2 


16.0 


30.2 


20.0 


22.8 


43.0 


28.5 


26. 


40.4 


8.3 


17.7 


9.2 


20.5 


43.8 


22.8 


(1 


68.5 


13.8 


28.8 


19.0 


20.1 


42.0 


27.7 


27. 


39.2 


9.4 


16.7 


11.6 


23.9 


42.6 


29.6 


7. 


60.0 


15.8 


29.0 


12.3 


26.3 


48.3 


20.5 


28. 


38.4 


8.1 


16.8 


10.0 


21.1 


43.8 


26.0 


8. 


57.8 


12.0 


22.6 


16.7 


20.8 


39.1 


28.9 


29. 


37.9 


8.5 


19.5 


5.7 


22.4 


51.5 


15.0 


9. 


57.4 


13.2 


24.8 


14.2 


22.9 


43.2 


24.7 


30. 


35.8 


7.2 


15.7 


8.8 


20.1 


43.9 


24.6 


10. 


57.3 


11.7 


26.9 


11.2 


20.4 


46.9 


19.5 


31. 


.35.7 


7.8 


19.0 


5.0 


21.8 


53.2 


14.0 


11. 


55.0 


? 


22.3 


16.2 


p 


40.5 


29.5 


32. 


34.6 


8.0 


15.7 


7.8 


23.1 


45.4 


66.8 


12. 


54.4 


9.5 


23.0 


15.0 


17.5 


42.3 


27.6 


33. 


33.7 


7.5 


17.0 


5.3 


22.3 


50.4 


15.7 


13. 


54.4 


10.8 


23.7 


13.0 


19.9 


43.6 


23.9 


34. 


33.4 


7.2 


15.4 


6.5 


21.6 


46.1 


19.5 


14. 


53.4 


10.2 


21.4 


16.8 


19.1 


40.1 


31.5 


35. 


.33.2 


p 


15.2 


8.0 


p 


45.8 


24.1 


15. 


53.1 


10.8 


23.5 


13.7 


20.3 


44.2 


25.8 


36. 


.32.3 


6.5 


13.9 


8.9 


20.1 


43.0 


27.6 


16. 


52.0 


11.0 


22.7 


13.2 


21.2 


22.5 


25.4 


37. 


31.4 


6.8 


14.2 


7.3 


21.7 


45.2 


23.2 


17. 


48.7 


9.2 


19.8 


9.0 


18.9 


40.7 


18.5 


38. 


30.3 


7.2 


16.0 


5.2 


23.8 


52.8 


17.2 


18. 


48.7 


10.6 


21.2 


13.0 


21.8 


43.5 


26.7 


.39. 


27.3 


6.3 


12.6 


6.1 


23.1 


46.2 


22.3 


19. 


48.6 


10.2 


21.4 
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20.9 


44.0 


28.2 
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10.4 


4.1 


21.9 


49.5 


19.5 


20. 


46.7 
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21.0 


10.0 
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44.9 


21.4 
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4.4 
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26.5 


21. 
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47.8 


21.7 
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3.4 


6.3 


2.5 


27.2 


50.4 


20.0 



3. llolotype, Mcekoceras curticostatiim Smith (1932: pi. 48, tigs. 21, 22), USXM 74990a. 

5. Plesiotype, MCZ 9542 (PI. 51, figs. 2, 3). 

6. Plesiotype, MCZ 9541 (PI. 51, fig. 5). 

7. Svntvpe, Mcekoceras pilatum Hyatt and Smith (1905: pi. 63, figs. 7, S), USNM 75294a. 

14. Plesiotype, MCZ 9539 (Pi. 51, fig. 1). 

1.5. Plesiotype, MCZ 9540 (PI. 51, fig. 4). 

20. Paratype, Mcekoceras sanctorum Smith (1932: pi. 49, figs. 3, 4), USXM 74991b. 

21. Syntype, Mcekoceras pilatum Hyatt and Smith (1932: pi. 63, figs. 10—13), USXM 75294b. 

25. Holotype, Mcekoceras micromphalus Smith (1932: pi. 49, figs. .5-8), USXM 74992a. 

29. Holotype, Mcekoceras sanctorum Smith (1932: pi. 49, figs. 1, 2), USXM 74991a. 

31. Paratype, Mcekoceras curticostatiim Smith (1932: pi. 48, figs. 23, 24), USXM 74990b. 

33. Plesiotype, MCZ 9544 (PI. 46, fig. 3). 

34. Plesiotype, MCZ 9543 (PI. 46, fig. 2). 

38. Paratype, Meckoceras curticostatiim Smith (1932: pi. 48, figs. 25, 26), USX'M 74990c. 

40. Paratype, Mcekoceras curticostatiim Smith (1932: pi. 48, figs. 27, 28), USX^^M 74990d. 

41. Paratype, Meckoceras micromphalus Smith (1932: pi. 48, figs. 9-11), USXM 74992b. 

42. Paratype, Meckoceras curticostatiim Smith (1932: pi. 48, figs. 29, 30), USXM 74990e. 

All other specimens are from the Coliimhites fauna, Thavaies Formation at Hot Springs (MCZ 9546) and Montpelier 

Canyon (MCZ 9545), southeastern Idaho. 



<- 

Figure 34. Diagrammatic representations of the sutures af Nardophiceras pilatum (Hyatt and Smith). A, from paratype 

of Mee/caceras micromphalus Smith (1932: pi. 49, fig. 8), at a diameter of 17 mm (USNM 74992b); B, from paratype of 

Mee/coceras curticostatum Smith (1932: pi. 48, fig. 24), at a diameter of 33 mm (USNM 74990b); C, from paratype of 

Mee/coceras sanctorum Smith (1932: pi. 49, fig. 4), at a diameter of 29 mm (USNM 74991b); D, from lectotype of Mee- 

koceras pilatum Hyatt and Smith (1905: pi. 63, fig. 9), at a diameter of 60 mm (USNM 75294a); E, at a diameter of 45 

mm (MCZ 9573a); F, at a diameter of 31 mm (MCZ 9573b); G, at a diameter of 40 mm (MCZ 9573c); H, at a diameter 
of 42 mm (MCZ 9573d); I, at a diameter of 35 mm (MCZ 9573e); J, at a diameter of 45 mm (MCZ 9573f); K, at a diam- 
eter of 30 mm (MCZ 9573g); L, at a diameter of 52 mm (MCZ 9573h); M, at a diameter of 34 mm (MCZ 9573i); N, at 

a diameter of 40 mm (MCZ 9573j); O, at a diameter of 53 mm (MCZ 9573k); P, at a diameter of 41 mm (MCZ 95731); 

Q, at a diameter of 26 mm (MCZ 9573m); R, at a diameter of 45 mm (MCZ 9573n). 

All specimens from Ca/umb/fes fauna, Thaynes Formation, southeastern Idaho; specimens A-D are from Paris Canyon, 

H and L from Hot Springs, the remaining specimens from Montpelier Canyon. All diameters given are approximate. 
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Occurrence. Columhites fauna, Thaynes 
Formation at Paris Canyon, Hot Springs, 
and Montpelier Canyon, southeastern 
Idaho. 

Re pa. sit or If. Lectotype, Meekoeeras pihi- 
tiiw Hyatt and Smith { 1905: pi. 63, ligs. 
7-9) USNM 75294a; paralectotype (Hyatt 
and Smith, 1905: pi. 63, figs. 10-13) USNM 
75294b; holotvpe, M. curticostatum Smith 
(1932: pi. 48,' figs. 21, 22) USNM 74990a; 
paratvpes (Smith, 1932: pi. 48, figs. 23, 
24) USNM 74990b, (Smith, 1932: pi. 48, 
figs. 25, 26) USNM 74990c, (Smith, 1932: 
pi. 48, figs. 27, 28) USNM 74990d, (Smith, 
1932: pi. 48, figs. 29, 30) USNM 74990e; 
holotype M. sanctorum Smith (1932: pi. 
49, figs. 1, 2) USNM 74991a; paratype 
(Smith, 1932: pi. 49, figs. 3, 4) USNM 
74991b; holotype M. micr omphalus Smith 
(1932: pi. 49, figs. 5-8) USNM 74992a; 
paratype (Smith, 1932: pi. 49, figs. 9-11) 
USNM 74992b; plesiotypes MCZ 9539 (PI. 
51, fig. 1), MCZ 9542 (PI. 51, figs. 2, 3), 
MCZ 9540 (PL 51, fig. 4), MCZ 9541 (Pi. 
51, fig. 5), MCZ 9543 (PI. 46, fig. 2), MCZ 
9544 (PI. 46, fig. 3); suture specimens MCZ 
9573 a-n; unfigured specimens from Mont- 
pelier Canyon MCZ 9545; unfigured speci- 
mens from Hot Springs MCZ 9546. 

Nordophiceras compressum (Chao) 
Text-figure 32 

Meekoeeras (Suhmeekoeeras) eompressum Chao, 
1959: 140, 320, pi. 44, figs. 1-0, text-fig. 46a, 1). 
Meekoeeras (Suhmeekoeeras) totoueuse Chao, 
1959: 141, p. 320, p). 10, figs. 7, 8, text-fig. 45cl. 
Meekoeeras (Suhmeekoeeras) loiigiseptatum Cliao, 
1959: 141, pi. 10, figs. 5, 6, text-fig. 46c. 

The three species brought together here 
are based on specimens that come from 
the same horizon and locality; two of the 
species were based on one specimen each, 
the other on five specimens. Chao (1959) 
made no mention of the specilic criteria he 



used to differentiate these species. 1 can 
see no significant differences between any 
of these species. The sutures (Figs. 32H-J) 
arc remarkably similar. 

This is a smooth form of Nordophiceras 
of the genera] pattern of euomphalus. 
pseudosimplex, and planorhis. There are 
slight differences in conch form among 
these species Imt more than anything the 
suture is quite distinctive and the most 
useful in differentiating this species. 

Occurrence. Limestone Idock containing 
a Suheolumhites fauna in Lolou village 
(Chao collection 542b) Kwangsi, China. 

Genus Pseudokymoiifes Spath, 1934 
Type species, Kymatites svilojanus Kittl, 
1903 

Pseudokymafites svilojanus (Kittl) 

Plate 62, figure 5, Text-figure 40 

Kymatites sritajaiius Kittl, 1903: 69, pi. 4, fig. 3; 

Diener, 1915: 181. 

Pseudokymatites .svitajanus, — Spath, 1934: 265, fig. 

91; Kiimmcl, in Arkell et al., 1957: L143, fig. 

175, 6. 

KittTs type and only specimen of this 
species is incomplete, crushed, and at best 
of onb^ fair preservation. It measures 63.5 
mm in diameter, 13.0? mm for the width of 
the adoral whorl, 29.4 mm for the height, 
and the umbilicus is 12.3 mm in diameter. 
Spath (1934: 265) created a new genus for 
this species in his belief that it was prob- 
ably a “smooth meekoeeratid ’ with smooth 
lateral lobes. The goniatitic nature of the 
lobes, however, is not at all certain. The 
specimen is weathered and the smooth 
nature of the lobes could well be the result 
of this. It is not possible to settle this ques- 
tion on the basis of the single specimen 
available. Speculations of the genetic re- 
lations of this fonn are pointless until the 



<- 

Figure 35. Variotion in whorl height (H), whorl width (W), and umbilical diameter (U) of Nordophiceras pilatum (Hyatt 
and Smith), from Columhites fauna, Bear Loke region, southeast Idoho. The data on this graph are from Table 42. 
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Figure 36. Diagrammatic representatian of the suture of; A, Arctomeekoceras rotundafum, — Popov (1962a: fig. 9), from 
Olenekites Zone, northern Siberia, at a whorl height of 20 mm; B, Arctomeekoceras sp. indet. Kummel (1966: fig. 22E), 

from Narmia Member of Mianwali Formation, Surghar Range, West Pakistan, at a whorl height of 9 mm; C, D, two 
sutures of topotype specimen of Soreomeekoceras keyserlingi (Mojsisavics) from Olenekites Zone, northern Siberia, C, at a 
whorl height of 26.5 mm, D, at a whorl height of 15 mm (MCZ 8684). 



basic morphological elements arc better 
imcka'stoocl. 

Occurrence. Werftai Formation, Muc, 
Dalmatia. 

Repositorif. Natural History Mnsenm, 
\4enna. 

Genus Arctomeekoceras Popov, 1961 
Type species, Meekoceros rotundafum 
Mojsisovics, 1886 

Cominessed, imolute eonclis, with nar- 
rowly roimcU‘(l ventcTS on earlier volutions 
tending to become more' broadly rounded 
with age. Suture eeratitic with two lateral 
lobes and auxiliary series. The type and 
only species of the genus is known from 
the Olenekites fauna of Siberia. Indetermi- 
nate' s]:)ecie.s ha\(' also bc'cn re'corde'd Irom 
the upper j^art of llu' Lowc'r Triassie sue- 
ee'ssion in the Salt Hange of W('st Pakistan 
(Kummel, 1966). 

Arctomeekoceras rotundafum (Mojsisovics) 
Text-figure 36 

Mr^ckoerras rotiindafmn Moj.siso\ic s, 1(S(S6: 83, pi. 

10, 16; Oi(>T.er, 1015: 191. 

Borconwckoccras rohoulation, — Fopo\‘, 1961; 12. 
Arctomeekoceras roftnidafimi, — P()po\', 1962a: 187, 
pi. 1, fi.us. I, 5, pi. 3, flu. 1 

This is as yc't an ineomi:)lc't('ly known 
species; Mojsisox ies appare'iitb' had only 



one specimen and Popov four specimens 
bitt the illustrations and descriptions are 
incomplete. TIk' key feature of the genus 
and species is the broadening of th(‘ venter 
on the adoral whorls. The suture (Fig. 
36A) has two serrated lateral lobes and a 
small auxiliary on the umbilieal wall. 

Occurrence. Olenekites Zone, Lena River 
delta and Olenek River, Siberia. 

Arctomeekoceras sp. indet. (West Pakistan) 
Text-figure 36 

Aretomcekoeeras sp. iiulct. KiinnmT 1966: 398, 
pi. 2, ti,u;s. 1-5. 

Generally incomplete and poorl\' pie- 
ser\x'd speeimc'ns that appear to be miicli 
like the type species of this genus, but more 
material is needed from both 1 annas before 
a significant c'omparison can 1 h' made. The 
suture is shown on Figure 36B. 

Occurrctice. Narmia Member of Mian- 
wali I'ormation in Salt Range and Surghar 
Range' of WTst Pakistan. 

Re posit ouf. MCZ 9584-9586, 9589, 9590- 
9592. 

Genus Soreomeekoceras Popov, 1961 
Type species, Mee/coceras keyserlingi 
Mojsisovics, 1886 

Imolute', (‘Oinpre'ssed conch, \’cnter nar- 
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rowly rounded, Hanks convergent. Suture 
ceratitie with two lateral lol^es and ex- 
tended auxiliary series. The type and only 
species of this genus is from the OIcnekites 
fauna of the Olenek region, northern Si- 
beria. 

Boreomeekoceros keyserlingi (Mojsisovics) 
Text-figure 36 

Mcckoccras keyserlingi Mojsisovics, 1886: 81, pi. 
10, fievs. 13-i5; Diener, 1915: 192; Spath, 1934: 
158, 254. 

Boreomeekoeeras keyserlingi, — Popov, 1961: 42, 
pi. 10, fig. 4. 

This is a unique species in the known 
late Scythian faunas because of its tightly 
involute lenticular conch; the illustrations 
by Mojsisovics (1886: pi. 10, figs. 13-15) 
and Popov (1961: pi. 10, fig. 4) are quite 
satisfactory. The suture, however, in nei- 
ther of these publications is well repre- 
sented. A topotype specimen is available 
and two sutures from this specimen are 
shown on Figures 36 C, D. 

Occurrence. OIcnekifcs Zone near mouth 
of Olenek River, northern Siberia. 

Repository. The MCZ has one topotype 
specimen, 8684. 

Genus Arefofirolifes Popov, 1963 
Type species, Pseudofirolifes menensis 
Popov, 1962 

Arefofirolifes menensis (Popov) 

I Psemlotirolites menensis Popov, 1962a: 178, pi. 2, 
! fig. 4. 

I Aretotirolites menensis (Popov) 1963: 137. 

This new genus and species was estab- 
, lished on the basis of a single specimen. 
[ The illustration and description of the spe- 
i cies leave much to be desired. The conch 
is moderately involute, compressed, and 
with an arched venter. The lateral areas 
bear sigmoidal folds which apparently end 
at the ventral shoulders in small nodes. 
The suture has two serrated lateral lobes 
and a serrated auxiliary lobe on the um- 
bilical shoulder and wall. 

On the basis of the nodes one is at first 



tempted to think of this form as a tirolitid 
of some sort. However, the greater involu- 
tion of the conch and the suture does not 
support such a conclusion. On the basis of 
the very incomplete data, it seems more 
probable that this form is related to Nor- 
dophiceras. The suture of menensis is very 
much like that of a typical nordophicerid. 
In addition, some species of Nordophiceras 
are ornamented with ribs. 

Occurrence. OIcnekites Zone, Olenek 
River basin, Mene River, northern Siberia. 

Family NORITIDAE Karpinsky, 1889 

Genus Albonifes Arthaber, 1909 
Type species, Pronorifes friodicus Arthaber, 
1908 

Albonifes friodicus (Arthaber) 

Plate 16, figures 3-6; Plate 17, figures 
1-10; Plate 18, figures 7, 8; Plate 
20, figures 7-9; Text-figure 37 

Pronorites triadicus Arthaber, 1908: 264, pi. 11, 
figs. 4a-c; Arthaber, 1911: 204, pi. 17(1), figs. 
8, 9; Diener, 1915: 231; C. Renz, 1928: 155; 
Kiitassy, 1933: 624; Renz and Renz, 1947: 61; 
Renz and Renz, 1948: 84, pi. 14, figs. 14-14b. 
Alhanites triadieus, — Spath, 1934: 275, fig. 95; 

Kimiinel, 1968b: 498, pi. 2, figs. 1-9. 
Pronorites osmanieus Arthaber, 1911: 205, pi. 17 
(1), fig. 10; Diener, 1915: 231; C. Renz, 1928: 
155. 

Albanites osmanieus, — Spath, 1934: 276. 
Pronorifes cf. osmanieus, — Renz and Renz, 1947: 
62; Renz and Renz, 1948: 86, pi. 15, figs. 6-6c. 
Pronorites arbanus Arthaber, 1911: 205, pi. 17(1), 
figs. 11, 12; Diener, 1915: 230; Welter, 1922: 

94, pi. 155, figs. 10-14; C. Renz, 1928: 155; 
Kutassy, 1933: 624; C. Renz 1945: 301; Renz 
and Renz, 1947: 61; Renz and Renz, 1948: 85, 
pi. 14, figs. 13-13b, 15-15b, pi. 15, figs. 5-5c. 

Albanites arbanus, — Spath, 1934: 277. 
Pronorifes arbanus var. mediterranea Renz and 
Renz, 1947: 62; Renz and Renz, 1948: 85, pi. 
14, figs. 12- 12b. 

Pronorites spec. ind. e.x aff. arbani, — Welter, 1922: 

95, pi. 155(1), fig. 9. 

Anasibirites gracilis Kiparisova, 1947: 164, pi. 39, 
figs. 3, 4, te.xt-figs. 60, 61. 

Pronorites arbanus var. sundaica Renz and Renz, 
1948; 85. 

Albanites welteri Spath, 1934: 278. 

Pronorites orientalis Renz and Renz, 1947: 62; 
Renz and Renz, 1948: 86, pi. 15, figs. 2-2b. 
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Pronoritcs scliauhi Renz and Rcnz, 1947: 62, 78; 

Renz and Renz, 1948: 87, pi. 15, 4-4a. 

Pronoritcs scliauhi var. timorcusis Renz and Renz, 
1948: 87. 

Pronoritcs scliauhi var. kcphalovuncnsis Renz and 
Renz, 1947: 62, 78; Renz and Renz, 1948: 87, 
pi. 15, figs. 3-3a. 

Pronoritcs rcichcii Renz and Renz, 1947: 62, 79; 

Renz and Renz, 1948; 88, pi. 15, figs. 1-le. 
Alhanitcs danispancnsis (Astakhova) 1960a: 143, 
pi. 34, figs. 4, 5: Astakho\a, 19601k 150. 
Aspiditcs hasscrti Artlial^er, 1911: 249, pi. 21(5), 
fig. 16; Spath, 1934: 275. 

Mcckoccras (Koninckitcs) hasscrti, — Diener, 1915: 
198. 

Dagnoccras komamnn Arthaber, 1911: 242, pi. 
21(5), fig. 11; Diener, 1915: 115; Smith, 1932: 
65; Spath, 1934: 269, 275. 

Pscudosihiritcs efr. dichotonius W^aagen, — Arthaber, 
1911; 254, pi. 22(6), fig. 8. 

Anasihiritcs efr. dichotonius, — Arthaber, 1911: 273. 
Sihiritcs ef. dichotomus, — Diener, 1915; 255. 

The gemi.s Alhanitcs is a conspicuous 
inenil)cr of tlie Suhcolnnibites fauna from 
Albania and Cliios, from tlie Mangyshlak 
Peninsula, and from the Proluiugaritcs 
fauna of Timor, hut in none of these local- 
ities is the form particularly abundant. The 
genus is much better rc'presented in Chios 
than in Albania, but the preservation of 
most of the specimens in these faunas often 
leaves much to bc' desired. It is factors of 
preservation and preparation of the Al- 
banian sp('cim(‘ns that ha\e led to some of 
the misunderstanding about the genus. Ex- 
amination of all th(‘ si)('ciinc‘ns in the Al- 
bania, (duos, and Timor collections Ic'ads 
m(‘ to conclude^ that llu‘\ all rc'present a 
single spc'cic’s; there hav(‘ b(H‘n sc'ven spc‘- 
ci(\s and four \ariety nanu\s introduced for 
this gronix 

Tlu' holotype is a small spc'cimen of onl\' 
lair pr(\s(‘rvation; the lateral area and 
\'(Mit('r of tlu‘ adoral (juart(‘r volution has 
b(H‘n ground and polislu'd to c'xposc' tlie 
suturc‘. Tlu' smoothness ol the \(Mit(‘r com- 
uK'nted on by Arthabc'r (1911: 205) and 
Spath ( 1934: 277) is tlu‘ r(\sult ol this 
grinding and polishing. Tlu‘ diuu‘nsions of 
the holotypc' ar(‘ givtai on Table 43, and the 
suture is shown on bd'gun^ 37. At the time' 
b(‘ introducc'd tlu' specie's tviadieus in 1908, 
Artl)aber had onK^ oiu' spe'ciim'ii. In 1911 



Table 43. Measuremexts of Albamtes tri- 

APICCS FROM THE SUBCOLU MBIT ES FAUNAS OF 

Albania and Timor, and from Block “E,” 
iXiFOEKOKO, Timor. 
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II D 


U/D 


1. 


55.8 


26.1 


22.4 


15.8 


46.8 


40.1 


28.3 


2. 


53.3 


18.7 


23.4 


12.8 


35.1 


43.9 


24.0 


3 ! 


49.2 


14.2 


22.3 


10.1 


28.9 


45.3 


20.5 


4. 


49.0 
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22.7 
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24.1 


5. 
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16.2? 


10.1 


41.3? 
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25.3? 


6. 


38.4 


13.5 


16.1 


11.7 


35.2 


41.9 
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7. 


34.8 


14.1 


16.4 
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40.5 


47.1 


20.7 


8. 


34.7 


12.8 


14.4 


11.4 


37.1 


41.5 


32.9 


9. 


31.0 


10.1 


11.7 


10.7 


32.6 


37.7 


34.5 


10. 


28.7 


8.7 


11.8 


9.1 
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41.1 


31.7 


11. 


28.4 


10.8 
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7.3 


38.0 
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4.4 
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51.1 
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8.7 


11.2 


8.4 


31.4 


40.4 


30.3 


14. 


25.8 


9.0 


12.0 


6.1 


34.9 


46.5 


23.6 


15. 


25.7 


10.8 


12.4 


6.4 


42.0 


48.2 


24.9 


16. 


25.0 


10.5 


11.1 


6.4 


42.0 


44.4 


25.6 


17. 


24.6 


7.7 


12.4 
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31.3 


50.4 


16.3 


18. 


p 


p 


p 


12.8 


p 


p 
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]. Elolotvpe, Pronoritcs rcichcii Renz and Renz (1948; 
p]. 15, fig. 1), XHMB J13809. 

2. PlesiotNpe, Pronoritcs sp. ind. ex aff. W’elter 

(1922: pi. 155(1), fig. 9), GPIBo \V20fi. 

3. HoloUpc, Pronoritcs scliauhi Renz and Renz ( 1948: 
pi. 15, fig. 4), XHMB J 13805. 

4. Type specimen, Pronoritcs schauhi var. kcphalovu- 
nensis Renz and Renz ( 1948: pi. 15, fig. 3), XHMB 
.113808. 

5. T^'pe specimen, Pronoritcs osnwnicus Arthaber (1911: 
pi. 17(1), fig. 10), PIUV. 

0. IMesioUpe, Pronoritcs arhamis, — Renz and Renz 
(1948: pi. 14, fig. 15), XHMB ,11379.5. 

7. S\nt\pe, Alhanitcs iccltcri Spalh {= Pronoritcs ar~ 

hanus , — Welter, 1922: pi. 155, figs. 10-12>, GPIBo 
M’205b. 

8. T>'i)e specimen, Pronoritcs arhanus var. mcditcrranca 
Renz and Renz (1948: pi. 14, fig. 12), XHMB 
J 13800. 

9. Plesiolvpe, Pronoritcs arhanus,- Renz and Renz 

(1948:' pi. 14, fig. 13), XH.MB .113790. 

10. IloI<>t^pe, Pronoritcs oricntalis Renz and Renz ( 1948; 
pi. \h, fig. 2), XHMB J 13801. 

11. Plesiol\pe, Pronoritcs triadicus , — Renz and Renz 

(1948: pi. 14, fig. 14), XHMB J 13793. 

12. Synt>pe, Alhanitcs ivvltcri Spath (—Pronoritcs ar- 

hanus. Welter, 1922: pi. 155, fi.gs. 13, 14). GPIBo 
W205a. 

13. Plesiotxpe, Pronoritcs arhanus,- Renz anti Rtmz 

(1948; pi. 15, fig. 5), XHMB .113797. 

14. HolotvjK’, Pronoritcs triadicus Arthaber (1908: pi. 

11, fig. 4), PIUV. 

15. PlesiolN'pe, Pronoritcs ef. osnwnicus, — Renz :ind Renz 
(1948: pi. 15, fig. 6e), XHMB .113804. 

10. P]esiot\pe, Pronoritcs ef. oswanicus,- Renz and Renz 
(1948: pi. 15, figs. O-Ob), XHMB .113803. 

17. LeetotNpe, Pronoritcs arhanus Artliabcr (1911: jd. 17 
( 1 ), fig.s. 1 1 a-d), PIUV. 

18. Paraleeh)l> pe, Pronoritcs arhanus Arthabfr (1911: jd. 
17(1). fig.s. 12 a, b), PIUV. 

.Specimens ol mimbers .5, 14, 17, 18 are from the 

Suheohnnhites fauna of Albania; those of 2, 7, 12 are 

from the Alhanitcs fauna of Timor; and fhe remaining 

speeij)u*ns are from the Sidnolumhilcs fauna of Chios. 
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1k‘ had one additional specimen to whicli, 
however, no specific reference was made. 
Tins specimen is illustrated here on Plate 
17, figures 3, 4, and the dimensions are 
gi\ en on Tahk' 43. As can he seen, it is a 
small juvenile form with a fairly inflated 
w horl section. The venter is broadly arched 
with rounded ventral sliouklers; there are 
numerous weak ridges across the ve^iter 
which disappear just above* the ventral 
shoulders. This specimen differs from the 
holotype mainly in its slightly more inflated 
conch. 

In 1911, Arthaber introduced two addi- 
tional species for this group from the Al- 
banian Siibcolumhites fauna. For Frono- 
rites osmanicus Arthaber (1911: 205, pi. 
17(1), fig. 10; Pi. 17, figs. 5, 6 of this re- 
port) the author states he had six speci- 
mens. The illustrated specimen is the only 
one preserved in the collections of the Pale- 
ontological Institute, University of Vienna. 
There are two topotypes in the British Mu- 
seum (Natural History). Arthaber s illus- 
trated specimen is selected as the lecto- 
type; this illustration is one of the least 
successful in Arthaber’s monograph as it is 
highly modified. The specimen is all phrag- 
mocone, distorted, and generally of poor 
preservation. Much of the lateral area of 
the conch has been ground and polished to 
expose the suture. The adoral quarter volu- 
tion bears prominent cross ridges, but the 
remainder of the venter is too poorly pre- 
seiA'cd to show^ this feature. The radial 
ribs on the flanks of the penultimate volu- 
tion are not present on the specimen. The 
dimensions of the specimen are given on 
Table 43. This species was said to differ 
from A. triadicus in the presence of cross 
ridges on the venter and in slight differ- 
ences in the suture (Fig. 37c). The smooth 
venter of the holotype of A. triadicus is 
due to grinding and polishing. The ridges 
are clearly present on the small seeond 
specimen assigned by Arthaber to A. triadi- 
cus (Pi. 17, figs. 3, 4). 

Pronorites arbanus (Arthaber, 1911: 205, 
pi. 17(1), figs. 11, 12) was based on three 



specimens of which two were illustrated 
and are still preserved. This species was 
said to differ from A. osmanicus in its more 
compressed conch, greater involution, and 
slightly different proportions of the suture. 
The measurements of these tw^o specimens 
are given on Table 43; the smaller of the 
two specimens (PI. 17, figs. 9, 10) w'as se- 
lected by Spath (1934: 278) as lectotype. 
The paraleetotype (PI. 17, figs. 1, 2) has 
w eak falcoid folds on the adoral half volu- 
tion. This species is clearly only a com- 
pressed v^ariant and is eonspecific with the 
remaining forms of Alba nit cs from All)ania. 

The eolleetions from the Subcohnnhites 
fauna of Chios studied by Renz and Renz 
(1948) contain approximately 50 specimens 
of Albanites which they placed in six spe- 
cies and two varieties. One species (ar- 
banus) is represented by perhaps 20 speci- 
mens, tw^o specie's (triadicus and schaubi) 
were recognized on eight specimens each, 
one species (oricntalis) on four specimens, 
one species (cf. osmanictis) on tw^o speci- 
mens, and one species and tw'o varieties on 
the basis of a single specimen each. The 
measurements of the prepared and more 
complete specimens of Albanites in the 
Renz and Renz collections from Chios are 
given on Table 43. The basic difference 
betw^een all these species lies in the degree 
of compression of the eonch, in degree of 
ornamentation, and in degree of in\ olution 
of the conch. Examination of the Chios 
collection indicates to me that these char- 
acters are highly gradational and the num- 
erous species names are merely labels 
applied to possessors of a particular moq^ho- 
logical character within a completely gra- 
dational complex. Much of the discussion 
of these species l)y Renz and Renz (1948) 
is confusing and out of date due to their 
oversight of some of the earlier literature. 

There has been some question and doubt 
as to whether the two specimens from 
Timor, described by Welter (1922) as Pro- 
norites arbanus. are the inner whorls of 
the same species that Welter dcscril)ed as 
Pronorites spec. ind. ex aff. arbani. Exami- 
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Figure 37. Diogrommatic representotion of the sutures of Albonites triodicus (Arthober). A, holotype (Arthober, 1911: 
pi. 17(1), fig. 8), redrawn suture at diameter of 30 mm; 8, porotype (Arthaber’s second and smaller specimen of triodicus), 
at o diometer of 18 mm; C, figured type of A. osmon/cus (Arthober, 1911; pi. 17(1), fig. 10), redrown suture ot a diom- 
eter of 38 mm; D, lectotype of A. orbonus (Arthober, 1911; pi. 17(1), fig. 11), redrawn suture at o diameter of 23 mm; 
E, holotype of Dognoceros fcomonum Arthober (1911: pi. 21(5), fig. 11), redrawn suture at a diometer of 18 mm; this 

specimen has been ground and polished so thot the fine details of the suturol elements have been destroyed; F, type 
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nation of Welter s original speeiinens leaves 
no cloiiLt on this question. Spath (1934: 
278) came to the same conclusion on ex- 
amination of a fine series of specimens in 
the British Museum (Natural History). 
Spath (1934) reeogniz(‘cl the “external re- 
semblance’ to the All)anian A. arhanus, but 
felt because there w'ere differences in the 
suture that a new name \vas needed, and 
he introduced the name A. icelteri. The 
differences in the suture, however, are no 
more than w4iat one can oI)serve w ithin the 
Albanian and Chios faunas. 

Alhanites danispancnsis (Astakhova, 
1960a) was stated to resemble A. osmani- 
cus Arthaber and A. arhanus Arthaber, dif- 
fering, however, in size of the umbilicus, 
ornamentation, and details of the suture. 
On the basis of the illustrations and de- 
scriptions of this species, none of these dif- 
ferences appear to be significant against 
the range of variation known to exist in the 
I Albanian and Chios forms. This species 
from the Mangyshlak Peninsula can be 
considered as a representative of A. tvia- 
(licus. 

. Finally, there is a group of species from 
I the Suhcolumbites fauna, based on very 
poorly preserved specimens; an inspec- 
tion of the types suggests inclusion in 
this species. First, there is the specimen 
f for which Arthaber (1911: 242, pi. 21(5), 
fig. 11; PI. 18, figs. 7, 8 of this report) pro- 

1 posed the name Dofinoceras komaiium. 
This specimen measures 27 min in diam- 
eter, 7.2 mm for the width of the adoral 
whorl, 12.7 inm for the height, and 6.3 mm 
for the diameter of the umbilicus. The 
w^horls are compressed, converging slightly 



towTird a flattened venter. Both the ven- 
tral and umbilical shoulders are sharply 
rounded. On the adoral one-third volution 
the ventral shoulders bear diagonal ribs; 
the venter is not well enough preserved to 
tell just how^ these ribs cross the venter. In 
the better preserved specimen of A. tria- 
clicus, cross ridges on the venter are con- 
nected with w eak radial ribs on the flanks. 
I am inclined to believe that the diagonal, 
projecting ribs on the ventral shoulder of 
the holotype of Dagnoceras komanum are 
at least partially due to the poor state of 
preservation of the specimen and possibly 
to slight crushing. Thus the difference in 
the rib pattern from that of the type speci- 
men of A. triadicus is more apparent than 
real. 

The specimen Arthaber (1911: pi. 22(4), 
figs. 8a-c; Pi. 20, figs. 7-9 of this report) 
assigned to Pseudosibirifes cfr. didiotomus 
Waagen I believe to be essentially identical 
to the specimen he assigned to Dagnoceras 
koiuantWL This conclusion is made taking 
into account the poor and slightly different 
preservations of these tw^o specimens. The 
lateral ribs are more conspicuous, as is the 
chevron aspect of the ribs across the venter. 
The specimen is, howe\er, slightly crushed 
laterally. 

The sutures of these species are shown 
on Figure 37E, F. First of all, it can be 
seen that they are essentially identical; any 
differences can readily be explained by ex- 
cessive grinding of the specimen. Secondly, 
it can be seen that these two sutures are 
essentially identical to the sutures of the 
specimens of AU)anites so far known from 
the Albanian SubcoJumbitcs fauna. 



specimen of Pseudosibirifes cfr. dichotomus, — Arthober (1911: pi, 22(6), fig. 8), redrawn suture at a diameter of 18 mm; 

G, plesiotype of A. arbanus, — Renz and Renz (1948: pi. 14, fig. 13b), at a diameter of 20 mm (NHMB J13796); H, plesio- 
type of A. arbanus, — Renz and Renz (1948: pi. 14, fig. 15b), at a diameter of 25 mm (NHMB J13795); I, plesiotype of 
A. arbanus var. mediterranea (Renz and Renz, 1948: pl. 14, fig. 12b), at a diameter of 24 mm (NHMB J13800); J, plesio- 
type (Renz and Renz, 1948; pl. 14, fig. 14b), ot a diameter of 17 mm (NHMB J13793); K, fiolatype of Pronorites reicheli 
Renz and Renz (1948; pl. 15, fig. Ic), at a diameter of approximately 40 mm (NHMB J13809); L, paratype af Albanites 
danispanensis (Astakhova, 1960a: fig. 10), at a diameter of 30 mm. 

Specimens of figures A-F from Subcalumbites fauna of Albania, those of G-K from Subcolumbites fauna of Chios; speci- 
men of figure L from the Mangyshlak Peninsula. 
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Considering all the laetors available for 
these two “species,'’ 1 believe it best to 
consider thcan as conspecific with Alhanites 
friadicus of the sam(‘ fanna. The differ- 
c'nces in the rib pattern on the venter are 
difficult to evaluate on the basis of the 
sample available. No purpose is served in 
assigning these two forms to different 
genera. 

Further, I suggest that the two speci- 
mens Arthaber (1911: 249, pi. 21(5), fig. 
16) assigned to Aspiditcs hasscrti Arthaber 
are poorly-prc^served representations of A. 
triadiciis. Arthal)er’s figured type (PI. 16, 
figs. 3, 4) measures 44.6 mm in diameter, 
14.3 mm for th(‘ width of the adoral whorl, 
20.8 mm for the height, and 10.5 mm for 
the diam(‘t(‘r of the umbilicus. In addition 
to l)eing poorly preserved, the speeiiiKai 
has l)een ground and polished in places. 
Th(‘ basic plan of the suture is that of A. 
triadirns. The smaller unfigured specimen 
i(4erred to by Arthaber (1911: 249) is 

illustrated here on Plate 16, figures 5, 6. 
Tin's speeimen measures 22.4 mm in diam- 
et('r, 6.6 mm for the width of the adoral 
whorl, 11.7 mm for the height and 2.5 mm 
for th(' diameter of th(‘ uml)ilicus. In both 
these speeimcais the basic conch form and 
suture show them to be elos(' to A. friadicus; 
what differences are apparent can be read- 
ily explained as due to the state of pres- 
erxation or due to grinding and polishing. 

(^('('urrnu'C, The species is known from 
tli(^ Suhrolmuhites fanna of Albania, Chios, 
and Afghanistan, from the Prolwn<^arifcs 
fauna of Timor, and from the Cohimhitcs 
ZoiK' of Astakhova (1960a, b) on the 
Mangyshlak Peninsula. 

llcpositorif. The Paleontological Insti- 
tu((\ Uni\'(asity of Vienna contains the 
holotype, and the second speeinuMi relerrc'd 
to as Pronoritcs friadicus by Arthaber (191 1: 
204; figiirc'd hero Id. 17, figs. 3, 4), the 
lec totype of Pronorifes osuiauiiuis Artlial)c‘r, 
the l(‘etotyp(' and paraleelotyj^H' ol Pro- 
iiorifcs arhauus Arthabc'r. This institution 
also contains the holotype of Dap^uoccras 
kmuauum Arthabca-, tlu' figurc'd spc'eiiiK'n 



of Pseudosihirifes efr. dichofomus Waa- 
gen, and the lectotype and paraleetotype 
of Aspidifes hasserfi Arthaber. The Natural 
History Museum, Basel, contains the fol- 
lowing specimens: plesiotype Pronorifes 

friadicus, — Ren/ and Renz (1948: pi. 14, 
fig. 14) NUMB J13793; unfigured speci- 
mens NUMB [13794; plesiotypes Pronorifes 
arhanus, — Ren/ and Remz ( 1948: pi. 14, 
fig. 15) NlbMB J13795, (pi. 14, fig. 13) 
NUMB J13796, (pi. 15, fig. 5) NUMB 
J13797; unfigured specimens from Mara- 
dovimo NUMB J13798, from Kephalovuno 
NUMB J13799; figured specimens Pro- 
norifes arhauus \ar. mcdifcrranca Renz 
and Renz (1948: pi. 14, fig. 12) NUMB 
J13800; holotype Pronorifes orienfalis Renz 
and Renz (1948: pk 15, fig. 2) NUMB 
J 13801; unfigured paratypes NUMB J13802; 
figured specimens of Pronorifes cf. osmani- 
eus Renz and Renz ( 1948: pi. 15, fig. 6-6b) 
NUMB J 13803, (pk 15, fig. 6e) NUMB 
J 13804; holotype Pronorifes sehauhi Renz 
and Renz (1948: pk 15, fig. 4-4a) NUMB 
J13805; unfigured paratypes fiom Mara- 
dovuno NILMB [13806, from Kephalovuno 
NUMB J 13807; ‘figured specimen of Pro- 
norifes s('haubi var. kef)ludovunensis Renz 
and Renz (1948: pk 15, fig. :3-3a) NUMB 
J 13808; holotype Pronorifes reicheli Rear/ 
and Renz (1948: pk 15, fig. I-le) NUMB 
J 13809. Th(‘ three specimens studied by 
Welter (1922) are in the Paleontological 
Institute*, Bonn University; additional topo- 
t\'pe spec'imens are in the* British MTiseum 
(Natural llistorv); siK’cimens from Al- 
glmnistan MCZ 10136, 10145, 10152, 10153, 
110156, 10168. 

Family PRIONITIDAE Hyatt, 1900 
Genus Hemiprionifes Spath, 1929 
Type species, Goniodiscus fypus Waagen, 

1895 

Hemiprionifes cosfofus Popov 

This specie's is based on a single sjx'e'i- 
me*n which unfortunately is ineom])letely 
ele\seribe*el and illustrate'ek On the* basis of 
the data available, 1 c'an e)iily ee)neur in 
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Popov’s generic assignment of tliis speeies. 
Tlie genus llcmiprionites had previously 
been known only from the Anasibirites 
Suhzone of the Oiceuifcs Zone. In this 
mid-Scythian horizon it is a very common 
and (piite distinctive form. Popov (1961) 
states this species is associated with 
Imjoitcs eickitensis Popov (here assigned 
to Suhvishunites) and Dieneroccras nik- 
abitcims Popov (here considered to be a 
synonym of D. demokidovi Popov). Both 
these associated speeies are generalized 
forms, and it is possible all of these speeies 
belong to the Owcuites Zone and are not 
e({uivalent to the Colwnhitcs Zone as are 
most of the faunas assigned by Popov 
(1961) to his Dicneroceras Zone. 

I Occurrence. Olenck River basin, north- 
• ern Silieria. 



Family SIBIRITIDAE Mojsisovics, 1896 
Genus Sibirifes Mojsisovics, 1886 

Type species, Cerafites eichwaldi Keyser- 
ling, 1845 

Sibirifes eichwaldi (Keyserling) 

Cerafites eichwaldi Key.serliiig, 1845; pi. 3, fig. 
14; Lichwakl, 1868: 1040; Mojsisovics, 1882: 

41. 

Sibirifes eichwaldi, — Mojsisovics, 1886: 59, pi. 10, 
figs. 1-9; Prech, 1905; pi. 28, fig. 10; Dicner, 
1915: 255; Spath, 1934: 342, 344, figs. 116cl, 
c; Kiparisova, 1947: 164; Popo\’, 1961: 31, pi. 
14, fig. 2; Vozin and Tikhomirova, 1964: 63, 
pi. 38, figs. 1, 2. 

Sibirifes cf. eichwaldi, — Popov, 1961: 31, pi. 14, 
fig. 6. 

Sibirifes prefiosiis Mojsisovics, 1886: 61, pi. 10, 

fig. 10; Diencr, 1915: 256; Spath, 1934: 343, 
figs. 116a-c; Popov, 1961: 32, pi. 13, fig. la; 
Vozin and Tikhomirova, 1964; 64, pi. 38, fig. 3. 

Sibirifes ind. aff. pretioso Mojsisovics, 1886: 61, 

pi. 10, figs. 11, 12; Dicner, 1915: 256. 

Sibirifes fV'and)erp,i Popov, 1961: 31, pi. 14, fig. 1. 

Parasibirites p^randjergi (Popov), 1962a: 181, pi. 
1, fig. 3. 

Sibirifes grambergi var. rariacideatus Popov, 1961: 
31, pi. 14, fig. 5. 

Parasibirites rariaculeatus Popo\, 1962a: 182, pi. 
I, fig. 2. 

Sibirifes grambergi var. mixta Popov, 1961: 31, 
pi. 14, fig. 7. 

Parasibirites mixtns Popo\’, 1962a: 183, pi. 1, 

fig. 4. 



Sibirifes stdjprcfiasus Popov, 1961: 33, pi. 14, 

fig. 8. 

Parasibirites subpretiosus (Popov), 1962a; 181. 

The large number of species brouglit 
together here reflect the usual typological 
treatment of traehyostracan ammonit(\s. 
The “species” differ in degree of ornamenta- 
tion, that is, in the relative prominence of 
ribs, nodes, etc. These speeies have now 
been recorded from a number of localities 
in northern Siberia, especially at and 
around the Olenek region. Neither Moj- 
sisovies (1886) nor Popov (1961, 1962a) 
had particularly large collections to study 
nor did they present much data on the 
variability within their samples. I shall 
make the prediction that when large col- 
lections of Sibirifes from the Olenek region 
become a\ailable they will show a com- 
plete gradational series from lesser to 
stronger oniamented forms, and that the 
ontogenetic development will he found to 
be also highly variable. 1 look upon 
Sibirifes as having the same range of 
genetic variability as is seen, for instance, 
in Ana.sibirifes kiiigianus or Coliimbifes 
parisianiis, both species known by large 
samples. 

Oceurrence. Oleuekifes Zone, northern 
Siberia, Olenek River, \Tukhoyan region, 
Kolyma Ri\ cr basin, and eastern Ta> m) r. 

Sibirifes renzi n. sp. 

Plate 24, figures 6-9 

Anasibirites aff. angidoso (Waagen), — Renz and 

Renz, 1947: 60; Renz and Renz, 1948; 35, pi. 

11, figs. 10, 11. 

The Renzes (1948) listed only two speei- 
mens of this speeies, but there are in the 
eolleetions four additional paratopes. The 
preservation of all the specimens lea\es 
much to be desired. The shape of the 
eoneh, degree of involution, and pattern 
of ornamentation place this species in 
Sibirifes. The ribs are slightly interrupted 
in their passage over the venter; in Ana- 
sibirifes the ribs are continuous over the 
venter. 

Occurrence. Sidjcolundjifes fauna, Chios. 
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Figure 38, Diagrammatic representation of the suture of: A, Keyserlingiles subrobuslus (Mojsisovics, 1886: pi. 4, fig. 2c), 

at a diameter of approximately 85 mm; B, Keyserlingifes middendarffi (Keyserling)— Mo'isisovics (1886: pi. 3, fig. Ic), at 

a diameter of appraximately 100 mm; C, Ceratifes nildfini Mojsisovics (1883: pi. 1, fig. 13c), at a diameter of approximately 
25 mm; D, Ceratifes bungei Mojsisavics (1888: pi. 1, fig. 14c), at a diameter af approximately 50 mm; E, holotype Key- 
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Repository. Ilolotvpe, Reiiz and Renz 
(1948: pi, 11, fig/ 10) NHMB J 13623; 
paratypc, Reiiz and Renz (1948: pi. 11, 
fig. 11) NUMB J13624; PI. 24, figs. 6, 7 of 
this report, NHMB J19551; PI. 24, figs. 8, 9 
of this report, NHMB J19552; unfigured 
paratypes NHMB J13625. 

Genus Keyserlingifes Hyatt, 1900 
Type species, Cerofifes subrobusfus 
Mojsisovics, 1885 

There are now five late Scythian species 
of this genus confined to the circum-Arctic 
region and in western North America. Four 
of these species (suhrobiistus, middenclorffi, 
bcarlakcnsis, and bearriverensis) are con- 
fined to the Prohun^arites Zone, and one 
species (stephensoni) is from the Cohim- 
bites Zone. On the basis of studies on sev- 
eral well preserved specimens of Keyser- 
lingites sidnobustus from British Columbia 
and Ellesmere Island, Tozer (1965a) has 
been able to clarify the relations between 
Keyserlingites and Durgaites. Tozer’s sug- 
gestion, however, that the Himalayan 
^'Durgaites' dieneri and the Timor “D.” 
angustccostatus may l)e upper Scythian in 
age rather than Anisian, as concluded by 
Diener (1907, 1912), Spath (1934) and 
Welter (1915), is here rejected. This 
question has been fully discussed in the 
introductory chapter (p. 348). 

Keyserlingifes subrobusfus (Mojsisovics) 

Plate 26, figures 6, 7; Text-figure 38 

Ccratitcs middcmiorffi Keyserling, 1845: pi. 2, 

fig. 4. 

Ccratitcs suhrohustus Mojsisovics, 1885: 155, pi. 
6, fig. 3; Mojsisovics, 1886: 44, pi. 4, fig. 2, 



pi. 5, figs, la, b, pi. 6, fig. 1; Noetling, in 
Freeh, 1905: 194, 200, pi. 28, fig. 5a, b, 
Kcyscrlinfiitcs subrobustus, — Hyatt, 1900: 559; 

Diener, 1915: 172; Spath, 1934: 355, fig. 

119a-c; Kummel, 1961: 521; Popov, 1961: 55, 
pi. 15, fig. 1; Tozer, 1965a: 31, pi. 5, fig, 1, 
pi. 6, figs. 1, 2, pi. 7, figs. 1-3, pi. 8, figs. 1, 2; 
Tozer, 1965b: 5. 

Robustites stibrobustus, — Philippi, 1901: 556. 
Keyserlingites cf. snbrobustiis, — Frebold, 1929a: 
12, pi. 2, figs. 8, 9; Tozer, 1962, pi. 4, figs. 6a-c. 
Ceratites bungei Mojsisovics, 1888; 8, pi. 1, fig. 
14; Spath, 19.34: .356. 

Keyserlingites bungei, — Diener, 1915: 178; Popov, 
1961: 54. 

This species has recently been exten- 
sively descril)ed and illustrated by Tozer 
(1965a) on the basis of specimens from 
Ellesmere Island and British Columbia 
which have contributed much to our 
knowledge of this most interesting form. 
Ceratites bungei (Fig. 38D) is believed 
to be based upon a juvenile specimen of 
K. subrobiisiiis. The differences in the two 
Arctic species of Keyserlingites are largely 
in the nature of the whorl section. This 
species has a subquadrate whorl section, 
whereas nuddendoiifi is a much more com- 
pressed form. Keyserlingites bearlakensis 
n. sp. has a suture quite similar to sub- 
robustus (Fig. 38A) but a simpler pattern 
of ornamentation with only a single set of 
lateral bullae. The other species of Key- 
serlingites in the Prohungarites Zone of 
southeast Idaho, bearriverensis, is a com- 
pressed form like the Siberian midden- 
doiifi. 

Oeeurrence. The type specimens came 
from the Olenekites Zone at the mouth of 
the Olenek River, Siberia. The species is 
also known from Spitsbergen at Cape 
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serlingites beorriverensls n. sp., at o diameter of 50 mm; F, poratype Keyserlingites beorriverensis n. sp., ot o diometer of 
9.5 mm (MCZ 9521); G, holotype Keyserlingites bearlakensis n. sp., ot o whorl height of 24 mm (MCZ 9516); H, parotype 
Keyserlingites bearlakensis n. sp., ot o whorl height of 25 mm (MCZ 9523); I, poratype Keyserlingites bearlakensis n. sp., 
ot o diometer of 7.3 mm (MCZ 9518); J, holotype Keyserlingifes stephensoni n. sp. ot o diameter of 190 mm; K, holotype 
Ceratites subrobusfus Diener (1897: pi. 19, fig. 2) ( = Keyser/mgi'tes dieneri}, ot o diometer of approximately 110 mm; 
L, Keyserlingites ongustecostatus Welter (1915: 108, fig. 12). 

Specimens of figures A-D from Olenekites Zone, Olenek River region, Siberia; af E-l from Upper Thoynes Formation, Hom- 
mond Creek, southeast Idaho; J, from Thoynes Formation, Fort Hall Indlon Reservotion presumobly from Columbites Zone; 
K, lower Anisian, Himalayas ond Tibet; L, lower Anision, Nifoekoko, Timor. 
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Tliordson (Frel)old, 1929a). and from the 
Grippki I)ed.s, Botnelieia, soiitli of Sassan- 
fiord (Tozer, 1962). On Ellesmere Island 
the species is present in the Blaa Mountain 
Formation and the Blind Fiord Formation, 
and in British Columbia in the Toad For- 
mation in the Halfway River area (Tozer, 
1965a). 

Repository. The Siberian specimens are 
in the (>entral (Geological Museum, Lenin- 
grad. T1 k‘ Spitsbergen specimen reported 
by Frebold (1929a) is in the Paleontologi- 
cal Museum, Oslo; another Spitsbergen 
specimen, collected by Frebold and illus- 
trated by Tozer ( 1965a ) is in the Geologi- 
cal Survey of Canada and a plastotype in 
th(‘ Museum of Comparativ^e Zoology. The 
Ellesmere Island and British Columbia 
species are in the Geological Survey of 
(Canada. 

Keyserlingifes middendorffi (Keyserling) 

C('ratifcs tniddendorffi Kcyserlin.i^, 1845; 170, pi. 1, 
fijy;. 1: pi. 2, fig.s. 1, 3 (non 2, 4); Mojsisovics, 
1882: 11; Moisisovics, 1885: 153, pi. 6, fig. 2; 
MojsisoN'if.s, 1886; 38, pi. 2, figs. 12, 13, pi. 
3, figs, la-c, pi. 20, fig. 10; Frecli, 1905; 20(); 
Spath, 1934: 359. 

Ammouitc.s- middendorffi, — \. Bneli, 1848: 15. 
Ceratitc.s ( ?Stct)h(niite.s) middendorffi, — Krccli, 
1905: pi. 28, fig. 7. 

Keifserliugitcs middendorffi, — Diener, 1907: 44; 

Dienvr, 1915; 178; Spath, 1934: 33, 353, 355, 
356, 363, 432, fig. 119d; Kinnmc4, 1961: 521; 
0()po\', 1961 : 54, pi. 15, figs. 2, 3. 

Ceratites nikitiiii Mojsisovics, 1888; 6, pi. 1, figs. 
12, 13. 

Kei/serlin^ites' nikitiid, — Diciicr, 1915: 179; Popo\ , 
i961: 56, pi. 15, fig. 4. 

Ceratites s('lire)d<i Mojsiso\ics, 1886; 47, pi. 4, 

fige 1. 

Keyserlin^ites sehrenki, — Dicner, 1915; 179. 

Of the two species of Siberian keysca- 
lingitids this is the eompix'ssc'd form. It 
differs from siihrohusius also in ornamenta- 
tion, with its prominent nodes just below' 
the' umbilical shoulder and onlv' w eak ridges 
crossing the v'(‘nter. K(njscrlingit(\s uikitini 
(Mojsisovics) is much like' middendorffi 
e'xc’e'pt for be'ing me)re‘ e‘ve)lute. That 
spe'cie's is known Irom e)ul\' thre'e' spe'ca- 



mens and the difference in involution of 
the conch from middendorffi is a little less 
than 10 percent. As these two Lspecies” 
are associated in the same beds, 1 feel it 
more likely that nikitini is nothing mene 
than an evolute variant of mkldendot'ffi. 
In the same vein e)iie can look upon Key- 
serlingites .sehrenki ( Mojsise)\4es ) as an 
involute variant of middendorffi. In its 
eoi7ipressed whorls K. ttiiddendorffi is simi- 
lar to K. hearrweren.sis n. sp. from south- 
east Idahe), but the two species differ 
significantly in their ornament pattern. 

The sutures of these species are illus- 
trated on Figure 38. 

Oeeurrenee. This species is only known 
from northern Siberia wTere it occurs in 
the Olenekites Zone at the mouths of the 
Lena and Olenek rivers, in the Kolvma 
River basin of the Verkhoyan region, and 
in eastern Taymyr. 

Repository. The Siberian specimens are 
in the Gentral Geological Museum, Lenin- 
grad. Tlie Museum of Coniparative Zool- 
ogy has a specimen from tlu‘ delta region 
of 'the Lena River (MCZ 6108). 

Keyserlingifes bearlakensis n. sp. 

Plate 37, figures 5, 6; Plate 38, figures 
1“3; Text-figure 38 

Keijserliiigites \\. sp. cf. K. stiI)rohustus (Moj- 

siso\ics), — Kuinmel, 1954; 187. 

TIk' largest ammonoids in the upper 
meml)er of the Thavaies Formation at Ham- 
mond (Greek, Bear River Range, southeast 
Idaho, are species of Keyserlingites. This 
species is lej^rc'sented bv' ten, mainlv' Irag- 
mentarvg si)ecimens. The conch is evolute 
v\'ith an umbilicus measuring approximately 
30 pcrc('iit of the diameter. The whorls are 
d(‘[U(‘ss('d, being vvidei' than high, with a 
broadly arclu'd venter. The latc'ial areas 
are likc'wise convc'x and mcTge onto a 
broadly rounded umbilical slope. The 
conch is ornanumlc'd with large', prominent 
biilku' on tlu' Iat('ral are'as. On the* liolo- 
tv p(' (PI. 38, figs. 1, 2), there' are' nine 
bullae' e)ii the' half volution. The' bullae' 
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occiip)^ the entire lateral area. Between 
tlie bullae there may or may not be low, 
w'eak ribs extending aeross the vtmter from 
one \entral shoulder to the other. The 
suture is shown on Figures 3SG-I. 

The eollections contain one small speci- 
men of 7.8 mm in diameter, which is be- 
lie\ed to be the juvenile whorls of this 
I species (PI. 37, figs. 5, 6). What is of 
I special interest in this speciuKut is that at 
i this diameter it already has all of the main 
morphological features of the large adult 
specimens. This includes the dc*pressed 
whorl section, bullae, and suture (Fig. 

. 381). 

I The Tobin Formation of the Tobin 
j Range, Nevada, has yielded a few' poorly 
preseiA’cd, fragmentary specimens that are 
possibly conspecific with this species. In 
its depressed whorls this species is much 
( like the Arctic K. siihwbiistus but differs 
in ornament pattern. 

I Occurrence. Upper member of Thaynes 
Formation, Hammond Creek, Bear River 
Range, southeast Idaho. 

I Refw.sitory. Holotype MCZ 9561 (PL 38, 

I figs. 1, 2); figured paratypes MCZ 9517 
i (PI. 38, fig. 3), MCZ 9518 (PL 37, figs. 5, 
j 6); unfigured paratypes MCZ 9519. 

I Keyserlingifes bearriverensis n. sp. 

Plate 37, figures 1-4; Text-figure 38 

■ It was pointed out above that of the two 
Siberian species of Keyserlingites, one w-as 
I a form with a depressed wdmrl section (K. 
suhrohustus) and the other was a form 
with a compressed wiioii section (K. tnid- 
(lendorff}) . A similar relationship exists 
wu'th tw'o species of Keyserl incites that 
occur in the upper member of the Thaynes 
Formation at Hammond Creek, Bear River 
Range, southeast Idaho. Of the compressed 
species the collections contain eight poorly 
preserved specimens. 

The venter is highly arched, grading onto 
convex lateral areas; the umbilical shoulder 
and w'all are broadly convex. Prominent 
bullae on the lateral areas extend from the 



umbilical shoulder to the ventral shoulder; 
they are essentially radial on the phragmo- 
cone but on the living chamber become 
slightly prosiradiate. The suture is showm 
on Figure 38E, F. 

The collection contains a small specimen 
of 9.8 mm in diameter w hich is believed to 
be a juvenile of this species. Like the 
jmenile specimen of K. bearlakensls de- 
scribed above, this specimen already has 
the essential features of the adult. That is, 
the compressed wdiorl section, high, arched 
venter, and bullae are clearly de\eloped. 
The suture has the basic pattern of lobes 
and saddles, but the lobes are only slightly 
denticulated (Fig. 38F). 

In the compressed nature of the conch 
tins species is similar to K. middendorffi. 
It differs from that species in the nature 
of the bullae and of the venter. 

The fact that each of the Siberian and 
Idalio late Scythian faunas have two 
species, one compressed in wdiorl section, 
the other depressed, tempts one to con- 
sider the possibility that these are dimorphs 
of one species in each case. How ever, the 
material available from each fauna is far 
too limited to explore this problem further. 

Occurrence. Upper member of the 
Thaynes Formation, Hammond Creek, Bear 
River Range, southeast Idaho. 

Repasifory. Holotype MCZ 9520 (PL 37, 
figs. I, 2); figured paratype MCZ 9521 (PL 
37, figs. 3, 4); unfigured paratypes MCZ 
9522. 

Keyserlingifes stephensoni n. sp. 

Plate 46, figure 1; Text-figure 38 

This species is based on the largest speci- 
men of an ammonite discovered in the 
Low^er Triassic formations of w^estern United 
States. It w'as discovered by Gordon R. 
Stephenson of the U.S. Agricultural Re- 
search Service of Boise, Idaho, in wdiose 
honor the species is named. The specimen 
measures 268.0 mm in diameter, 106 mm 
for the height of the last w horl, and 80 mm 
for the diameter of the umbilicus. The 
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specimen was broken out of a large black 
limestone concretion, and one side is em- 
bedded in matrix. Even though a width 
measurement is not possible, it is clear 
that the whorls are higher than wide. The 
lateral areas are broadly convex, and 
slightly convergent; the venter is broadly 
arched. Both the ventral and umbilical 
shoulders are rounded. 

The most striking feature of the speci- 
men is its ornamentation. On the umbilical 
shoulder are large nodes. On the last volu- 
tion there are seven such nodes that 
adorally increase in size. On the ventral 
shoulder there are slightly elongated nodes 
(clavi) which also increase in size adorally. 
There are approximately twice as many 
nodes on the ventral shoulder as on the 
umbilical shoulder. 

Tlie shell is preserved over much of one 
side of the specimen. The shell in the 
region of the nodes measures as much as 
5 mm in thickness. On the mid-part of the 
venter the shell is only 2 mm thick. 

The suture is only partially known, that 
is, the first lateral lobe, second lateral sad- 
dle, and the second lateral lobe are visible 
(Fig. 3SJ). This species is remarkably 
similar in its gross feature to the specimen 
of Keyserlingifes middendovfji figured by 
Mojsisovics (1886: pi. 3) from the Olenek 
fauna of northern Siberia. The Idaho speci- 
men lacks the transverse ventral ribs, and 
has more prominent nodes on the ventral 
shoulder. It differs from Kcyscrlingites 
suhrol)ustiis, also from the Olenek fauna, 
and from Kcyscrlingites bcarlakcnsis in its 
compressc'd rather than depressed whorl 
section. 

Occurrence. From the lower black lime- 
stone member of the Thaynes Formation, 
l^\)rt Hall Indian Reservation, southeast 
Idaho. The specimen is presumably from a 
horizon ecpiivalent to the Cohnnhites 
fauna of the Bear Lake region. 

Repository. This specimen has been pri‘- 
sented by Mr. Cb R. Stephenson to tlu‘ 
Dejxu'tment of (b'ology, Washington State 
University, Pullman, Washington. 



Keyserlingifes sp. indet. (Afghanistan) 

Keysedingites sp. indet. Kiinimel, 1968b: 500, 

pi. 1, figs. 5—7. 

A small specimen, 22 mm in diameter, is 
the first record of the genus Keyserlingifes 
in late Scythian strata of Tethys. The speci- 
men appears to be all phragmocone and 
has a w horl height of 9 mm and an umbili- 
cal diameter of 7.5 mm. The whorl sides 
are slightly convex and converge tow'ard 
a broadly rounded venter. The umbilical 
shoulder is abruptly rounded and the um- 
bilical w all nearly vertical. There are large 
nodes, one approximately every quarter 
volution, that are anchored on the umbilical 
shoulder and extend upw ard on the flanks. 
The most adoral node, at a diameter of 21 
mm, extends half w^a>^ across the lateral 
areas. The suture consists of a simple 
pronged ventral lobe, a large first lateral 
saddle and first lateral lobe, and much 
smaller second lateral saddle and lobe; a 
low^ denticulated auxiliary lobe occupies the 
umbilical wall. The general shape of the 
conch, the nodes, and the suture identifies 
this specimen as Kcyscrlingites. The speci- 
men is most probably a juvenile form. 

Occurrence. Sul)coluud)ites fauna, Kotal- 
e-Tera, Afghanistan. 

Rcjwsitory. MCZ 10139. 

Genus Olenekites Hyatt, 1900 
Type species, Dinorifes spiniplicofus 
Mojsisovics, 1886 

Olenekites spiniplicofus (Mojsisovics) 

Dinarites spiniplicat}is Mojsi.so\ics, 1886: 10, pi. 

I, figs. 1-5, 8-16, 18-26, pi. 2, figs. 1-5, 7; 
Mojsisovies, 1888: 2, pi. 1, figs. 1-3; Freeh, 

1905: pi. 28, fig. 9. 

Olrnckitc.s spiniplicatus, — 1900: 559; Spath 
1931: 361, pi. 7, fig. 3; Kiparisova, 1917: 166; 
Kummel, in Arkell et ah, 1957: LM6, figs. 178, 
5; Vopov, 1961; 31, pi. M, figs. 3, 4; \ozin and 
'rikhomiioN a, 1964: 67, figs. 4-7. 

Dinarites {Olenekites) spiniplieatus, — Dieiier, 1915: 

123. 

Diiiarites roluins M()jsiso\4c‘S, 1886: 14, pi. 1, 

fig. 6, pi. 2, fig. 6; Mojsiso\ies, 1888: 4, pi. 1, 
figs. 5, 6. 

Dinarites (Olenekites) volutns, — Diener, 1915: 

124. 
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Diiiaritcs cletisiplicafus Mojsisovics, 1886; 15, pL 

1, fig. 7; Mojsisovics, 1888: 4, pi. 1, fig. 4. 

Diuaritcs ( Olcnekites) densiplicatnSy — Diener, 

1915: 123. 

Diuaritcs aittis Mojsisovics, 1886: 16, pL 2, fig. 8. 
Dinarites (Olcnckitcs) altus, — Dicncr, 1915: 123. 
Olcnekites altns, — Popov, 1961: 35, pi. 13, fig. 
lb; Voziii and Tikhomirova, 1964: 68, pi. 33, 
fig. 3. 

Dinarites intermedins Mojsisovics, 1886: 17, pi. 

2, fig. 9. 

Dinarites (Olcnekites) intermedins, — Diener, 1915; 
123. 

Dinarites ^lacialis Mojsisovics, 1886; 18, pi. 2, 

fig. 11. 

Dinarites (Olcnekites) glacialis, — Diener, 1915: 
123. 

Olcnekites glacialis, — Popov, 1961; 34, pi. 13, 

fig. 16. 

Both Mojsisovics (1886) and Spath 
( 1934 ) have made particular note of the 
large degree of variation in nearly all 
morphological features in this species. 
Mojsisovics had 64 specimens of spiui- 
pl leaf I IS, but for the remaining five species 
he assigned to his Dinarites he had only 
one, two, or three specimens per species. 
Restudy of the type specimens, topotype 
material, and the literature of Mojsisovics 
(1886, 1888) and Popov (1961) demon- 
strate clearly that there is but one species 
of Olenckitcs in this north Siberian region. 

Occurrence. Northern Siberia, mainly at 
and around mouth of Olenek River. 

Repository. The Museum of Compara- 
tive Zoology contains a number of topotype 
1 specimens ( MCZ 8682, 8683). The Central 
Ceological Museum, Leningrad, contains 
' the types of Mojsisovics and Popov. 

Olenekifes mangyshlakensis Astakhova 

I Olenckitcs mangyshlakensis Astakhova, 1960a; 

! 148, pi. 34, figs. 6, 7, text-fig. 14. 

This species is obviously quite close to 
O. spiniplicatus and could possibly be con- 
specific. However, since data available on 
this species are so incomplete, it seems best 
to accept it as a separate and distinct 
species. 

I Occurrence. Mangyshlak Peninsula, Kar- 
atauchik Range, from Columbites Zone of 



Astakhova, 600-650 m above base of Tyur- 
Upa suite. 

Olenekifes canadensis Tozer 

Olcnekites canadeims Tozer, 1961a: 73, pi. 18, 

figs. 1-3; Tozer, 1965a; 32, pi. 4, figs. 1-8, 

text-fig. 10. 

This is likewise a highly variable species, 
differing from O. spiniplicatus mainly in its 
truncate venter. 

Occurrence. Blaa Mountain Fomiation, 
upper Scythian, Ellesmere Island. 

Olenekifes cf. spiniplicafus (Mojsisovics) 
Plate 36, figures 4-6 

Previously, the two available specimens 
of this species were assigned to Olcnekites, 
with c[uestion, as no suture is preserved 
(Kummel, 1954). In recent years, I have 
had the opportunity of examining numerous 
specimens of Olcnekites from the type 
locality at the mouth of the Olenek River, 
northern USSR, and no longer have any 
doubt but that these specimens represent 
a species of Olenckitcs. Each specimen 
consists of only one-half volution. The 
whorls are approximately as high as wide; 
the venter is broadly rounded, as are the 
ventral shoulders. The umbilical shoulders 
are more abruptly rounded, and the umbili- 
cal wall nearly vertical. The lateral area 
bears bullae that begin on the umbilical 
shoulder and decrease gradually toward 
the ventral shoulder. On one specimen (PI. 
36, figs. 4, 5) the bullae are rather robust 
and xxidcly spaced, there being approxi- 
mately four per half volution. On the other 
specimen the bullae are narrower, not as 
robust, and there are approximately six 
bullae per half volution. Both Mojsisovics 
(1886) and Spath (1934) have emphasized 
the exceedingly variable character of this 
species. The two specimens recorded here 
can be compared favorably \x4th one or 
more of the specimens illustrated by Moj- 
sisovics (1886; pi. 1). The species O. 
canadensis, descrilied by Tozer (1961a: 
73) from Ellesmere Island, is also closely 
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related to Oicnckitcs spinipUcaiii.s, differ- 
ing mainly in the subtabulate character of 
the venter on the later whorls. 

Occnrrcucc. Uppermost member of 
Thaynes Formation, Hammond Creek, Bear 
River Range, southeast Idalio. 

Repositon/. MCZ 9482 (PI. 36, figs. 3, 4), 
MCZ 9476 (PI. 36, figs. 5, 6). 

Genus Eukashmirifes n. gen. 

Type species, Kashmirifes ocufongulofus 
Welter, 1922: 125, pi. 9, figs. 9-12 

Tile genus Kaslimiritcs was introduced 
by Diener (1913; 33) for the ‘'group of 
Ccititcs suhi'cct(in<^ularis Waagen or C cl files 
annatus Waagen from the* C'eratite Forma- 
tion of the Salt Range.” Diener at that 
time was dealing with a Scythian fauna 
from Kashmir. He had within his Kashmir 
fauna fragmentary specimens which he felt 
belonged to the Ccititcs of ^^7lagen de- 
scribed from the Salt Range. This new 
generic name was introduced for these Salt 
Range and Himalayan species as they no 
longer could be accommodated in the genus 
Ccititcs as redefined by Mojsisovics ( 1893). 
In this revision it is quite apparent that 
Dic'ner overlooked the giams Pscmloccltitcs 
Hyatt (1900) — type species Ccititcs mul- 
ti j)licat us Waagen. In the discussion of the 
genus Pscmloccltitcs it has already been 
pointed out that Ccititcs anuatus (the type 
of Kaslimiritcs, so designated by Diener, 
1915: 137) is a synonym of Ccititcs mul- 
ti])iicatus. There is still, however, a need 
for separation of the groiq) of ammonoids 
will) sub([uadratt‘ whorl sections, lateral 
ribs, occasional nodes which cross thc‘ 
\aaiter, and a simple t\\ o lobed suture. Both 
DicMU'r (1913) and Spath (1934) looked 
uiion Kashmirifes hlaschkci Dicaier as a 
typical spc‘ci('S. As not(*d l>y Ditaier ( 1913), 
th(‘ Kashmir spc'cimcMis of hlaschkci and 
r(4atc‘d species are poorly preserved and 
fragmentary. Because' of this I selc'ct 
\\74t(‘rs Timor species acutan^ulatus as 
tlu' type' s]H'cie's o\ this new ge'ims. 

Eukashmirifes is fairly woW represe'nted 



in the mid-Scythian zone's ol the flimalayas 
and Timor. In the late Scythian Prohuu- 
^arifes Zone it is represented by only two 
species, l)Oth from the Mangvsldak Penin- 
sula in southern U.S.S.R. 

Eukashmirifes subdimorphus (Kiparisova) 

Kashmirifes subdimorphus Kipariso\’a, 1947: 148, 

pi. 33, 3-5, text-fie^s. 40, 41; Astakhova, 

1960a: 140. 

The overall shell morphole)gy of this 
species is very much like that of the type 
species — E. acutangulatus — from Timor ex- 
cept the wTiorls tend to be broader on the 
adoral \’ohitions. The other species of this 
genus, E. contort us Astakho\'a, also known 
only from the Mangyshlak Peninsula, is a 
much more compressed fonn with slightly 
sinuous ribs on the adoral whorls. 

Occurrence. — Scythian formation of Man- 
gyshlak Peninsula but Kiparisova (1947) 
gives no precise horizon. Astakhova (1960b: 
150) lists the species from her Tirolites 
Zone. 

Eukashmirifes conforfus (Astakhova) 

Kashmiriies conforhis Astakluwa, 1960a: 139, pi. 

33, fi^. 5, tfxt-fi^. 7. 

This species is also quite similar to the 
t y p e s 1 ') ec i e s — a cutangulatu s — 1 nit m u eh 
more' compressed in its whorl section; the 
lateral ribs also arc sinuous on the adoral 
wTorls. The sample of this species available 
to Astakhova and to Kipariso\a w4ien she 
dc'serilied F. subdimorphus w^as very small. 
It is eoneeix able that a large sample would 
show^ these* two specie's to be synemyms. 

Occurrence. Tirolites Zone ol Astakhova, 
Mangyshlak Peninsula. 

Genus Anakashmirifes Spath, 1930 
Type species, Danubifes nivalis Diener, 1897 

Spee'ie's of this ge'iins are knowai mainly 
frenn the mid-Se'\ tliian Owenites Zone. The 
e)iily ioee)rds e)f this genus are* fragmental')' 
and speeilieall}’ inele'te'rminate' iorms from 
the' Xannia Membe'r of tin* Miamvali k\)r- 
mation in tlie Surghar Range of AWst 
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Pakistan (Kuminc4, 1966). These speci- 
mens ill eoiieli lorm and ornamentation are 
\ery miicli lik(‘ tlie species from the 
Oiccnites Zone hut the suture is distinctly 
more ad\ anced. 

Superfamily CERATITACEAE Mojsisovics, 
1879 

Family TIROLITIDAE Mojsisovics, 1882 

Genus Tirolifes Mojsisovics, 1879 

Type species, Tirolifes idrionus Hauer, 1865 

As witli most genera of ornamented am- 
monites, the genus Tirolifes includes a more 
than generous numher of species. The 
great majority of these species were estab- 
lished for forms from the Werfen Forma- 
tion of the Alps and Dalmatia. Mojsisovics 
in his classic monograph on “Die Ccphalo- 
poden der mediterranen Triasprovinz’' 
j (1882) recognized 14 species of Tirolifes. 

I The ammonites of the Werfen Formation 
were monographed by Kittl (1903), who 
recognized 40 species of Tirolifes and three 
subgenera! Most subsequent authors (e.g. 
Smith, 1932; Spath, 1934) recognized that 
many (or most) of KittTs species were 
very closely allied or identical, yet con- 
tinued to recognize all the species — 1 pre- 
sume as a matter of convTmience. 

I have had the opportunity of studying 
the WTrfen P'onnation collection described 
by Kittl (1903), in the Natural History 
Museum, Vienna. All the specimens fig- 
ured by Kittl (1903) were photographed, 

I and measurements were made of all speci- 
mens sufficiently well preserved. It should 
lx‘ remarked here that Kittl’s monograph 
is profusely illustrated by line drawings, 
and that in effect Kittl illustrated nearly 
every specimen of fair to good preserva- 
tion. Most of the unfigured paratypes and 
topotypes are very poorly presei ved speci- 
mens. No satisfactory photographic illustra- 
tions of the Werfen Formation Tirolifes 
exist; for this reason the more important 
types of KittTs study are reproduced here. 
Study of these illustrations first of all clearly 
shows the relatively poor preservation of 



most of the specimens, particularly since 
these figured forms are the very best speci- 
mens in the collection. 

Tubercles on the ventro-lateral shoulder 
form the basic oniainentation pattern for 
Tirolifes. Very often there aie radial or 
prosiradiate ribs that extend from the 
tul)ercles dorsally along the flanks for vari- 
able distances. Study of the hundreds of 
specimens in the Kittl collection soon gives 
one the impression that they represent one 
continuous gradational series. Mojsisovics 
(1882) recognized two primary groups 
within the genus Tirolifes, the Spinosi with 
ornamented inner whorls and the Seminudi 
with smooth inner whorls. Of the 14 species 
of Tirolifes that Mojsisovics (1882) recog- 
nized from the Werfen Formation, 7 were 
assigned to the Spinosi, and 7 to the 
Seminudi. Kittl (1903) adopted the same 
two groups and recognized three additional 
groups as subgenera {IJololobiis, Svilajifes, 
Biftuerifes) . 

Preservation of the Werfen Formation 
ammonites is such that retention and ex- 
posure of the inner whorls is not the usual 
thing. There are likewise numerous transi- 
tions between the two groups, Spinosi and 
Seminudi, and between these and other 
genera. One is tempted to consider all of 
the tirolitids of the Werfen Formation as a 
complex, variable, single species group. 
This could very well be the case. At the 
same time, in a general way, the Seminudi 
seldom have ribs associated with the tuber- 
cles as do the Spinosi. Clearly as a matter 
of convenience and not because of any real 
understanding of the relationships, I recog- 
nize two major species of tirolitids from the 
Werfen Formation — T. idriauiis (Seminudi) 
and T. eassiaiiiis (Spinosi). 

The type specimen of Tirolifes (Svilajifes) 
cingulafns is poorly preseiwed. Spath 
(1934) raised this group to generic rank 
and this was accepted by Kummel {in 
Arkell, et ah, 1957). Examination of the 
type specimen leads me to believe that at 
best this can be recognized onI\' as a 
distinct species of Tirolifes. 
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Tirol it aides prior (Kittl, 1903) was said 
to have umbilical nodes and a more ceratitie 
suture. The so-called umbilical nodes are 
no more than a reflection of poor preserva- 
tion and the suture is no different from 
that of manv other specimens figured by 
Kittl (1903).' 

The comprehensive interpretation of the 
Werfen Formation tirolitids creates special 
problems in assessing the relationships to 
species from other hori/.ons and localities. 
In no other locality or formation are the 
tirolitids as abundantly represented as they 
are in the Werfen Foniiation. The other 
species of TiroJites recognized here are 
discussed below, but in almost every case 
the species is know n from very few^ speci- 
mens. 

The Suheohunhites fauna of Albania has 
yielded three specimens of TiroJites ( Artha- 
l)er, 1908, 1911) w hich are here considered 
to be T. idriauiis. The upper Scythian for- 
mation of the Mangyshlak Peninsula has 
yielded T. rossicus Kiparisova (1947) and 
T. /uipo/iYu.v Astakhova (1960a). These tw^o 
species were said to be associated with T. 
rassiantis and T. spinosus. The Narmia 
Member of the Miamvali Formation in the 
Salt Range of West Pakistan has yielded a 
single ind(‘terminate species of TiroJites 
(Kummel, 1966). The lledenstroemia fauna 
of the IIii7ialayas has yielded a single 
species — T. injuciimJtis Krafft and Diener 
( 1909). This is tlie oldest species of th(‘ 
genus recorded to date. A fragmentary 
specimen presumably from a SuJjcohnn- 
I)ites horizon in Kwangsi was assigned by 
(diao ( 1959) to TiroJites ef. dariciui. Tiro- 
litids are present in strata of Olenek ag(‘ 
in the basin of the Kolyma Riven*, Siberia 
( Popov, 1961 ). 

Finally, in western North Ameriea thcae 
are sevenal records of TiroJites. In hict th(‘ 
stratigraphic position ol the TiroJites lanna 
as geiieralh' intcMpreted was (\stablish('d on 
the basis of the secimnice ol faunal zones 
in southeastenn Idaho. In Paris (kinxon, 
Smith (1932) discovened a small, j)oorly 
pn\s(M\'(‘d fauna including three sj)(‘C‘i(\s of 



TiroJites, above his MeeJ\Oceras Zone and 
below^ his CoJiuidntes Zone. I have had 
several occasioi^s to verify this sequence. 
These Paris Canyon species are very simi- 
lar to the Spinosi of the Werfen Formation 
and are treated here as a single but distinct 
specie.s — T. Jiarti Smith. From the oxer- 
lying Cohuidntes Zone, Smith (1932) de- 
scribed a specimen as T. iJhjricus. Addi- 
tional .specimens of this species suggest its 
separation as a distinct form. The CoJum- 
J)ites fauna contains two other species of 
TiroJites very different from tlie form 
Smith (1932) assigned to T. iJJyricns. Sil- 
berling {in Hose and Repenning, 1959: 
2194) has recorded indeterminate species 
from the upper part of the Thaynes Forma- 
tion in the Confusion Range of western 
Utah. These are recorded liere as T. cf. 
cassiamis. 

It can be seen from this brief summary 
that species of TiroJites are now recognized 
throughout the upper half of the Sex thian. 

Tirolifes idrianus (Hauer) 

Plate 18, figures 1-6; Plate 66, figures 
1-13; Plate 67, figures 1-9; Plate 
68, figures 1-9; Plate 69, figures 
1-10; Text-figure 39 

Ceratites khkimis Hancr, 1865: 610, pi. I, fig.s. 
4, 5. 

Tirolitcs klriamis, — Mojsisovics, 1879: 138; Moj- 
.sis()\'ics, 1882: 67, pi. 1, fig. 1; Kitll, 1903: 36, 
pi. 5, figs. 8, 9; Arthabor. in Freeh, 1906: pi. 
34, fig. 14. 

Tirolitcs scinimnliis Mojsisovies, 1882: 66, pi. 2, 
fig. 11; Kittl, 1903: 40, pi. 6, figs. .3-10, 17, 
18: Arlhaber, 1908: 275, pi. 11(1), fig. 9; 
Diener, 1915: 279; Spatli, 1931: .375. 

Tirolitcs scminndus var. uudior Kittl, 190.3: 41, 
pi. 6, fig. 3; Spath, 1934: 375. 

Tirolitcs s(uninmlus \ar. })licosiis Kittl, 190.3; 41, 
pi. 6. figs. 5, 7; DitMier, 1915; 279; Spath, 1934; 
.375. 

Tirolitcs wcrcurii MojsisoN ies, 1882: 68, pi. 1, 
fig. 9; Kittl, 1903: 38, pi. 5, figs. 10, 11, pi. 6, 
figs. 1, 2; Dic'iier, 191.5; 278; Spath, 19.34: .377. 
tirolitcs pau(ls))inatiis Kittl, 190.3: .39, pi. 6, fig. 

11, pi. 7, figs. 4-6; Ditaier, 1915: 279. 

Tirolitcs distans Kittl, 1903: 42, pi. 6, figs. 12-16, 
pi. 7, figs. 7, 8; Diener, 1915: 278; .Spath, 1934: 
.375. 

Tirolitcs (fiKUistcdti Mojsisox ies, 1882; 66, pi. 2, 
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12; Littl, 1903: 42, pi. 6, 19, 20: Die- 

ner, 1915; 279. 

TiroUtcs whustus Kittl, 1903: 43, pi. 7, figs. 9—11, 
pi. 8, fig. 1; Diencr, 1915: 279; Spath, 1934: 
377. 

Tirolitcs dimuUatus Kittl, 1903: 44, pi. 8, fig. 15; 

Diener, 1915: 278; Spath, 1934: 377. 

TiroUtcs stachei Kittl, 1903: 45, pi. 7, fig. 14; 

Diener, 1915: 280; Spath, 1934: 377. 

TiroUtcs (linarus Mojsisovies, 1882: 74, pi. 2, fig. 
9; Kittl, 1903: 45. 

TiroUtcs hifhridus Kittl, 1903: 46, pi. 8, fig. 2; 
Diener, i915: 278. 

TiroUtcs an^ustiis Kittl, 1903: 47, pi. 7, fig. 12: 
Diener, 1915: 277; Spath, 1934: 377. 

TiroUtcs suhiUyricus Kittl, 1903: 47, pi. 7, figs. 

15, 16; Diener, 1915: 280. 

TiroUtcs ilh/ricus Mojsisovies, 1882: 68, pi. 2, 
fig 10; Kittl, 1903: 48, pi. 8, figs. 3, 4, 6-9; 
Arthaber, 1911: 250, pi. 22(6), fig. 4; Diener, 
1915: 278; Spath, 1934: 373. 

TiroUtcs rcpidsus Kittl, 1903: 49, pi. 8, figs. 5, 

1 10, 11, 14; Diener, 1915: 279. 

TiroUtcs rotiformis Kittl, 1903: 50, pi. 8, figs. 12, 
13; Diener, 1915: 279. 

TiroUtcs Ycctangularis Mojsisovies, 1882: 69, pi. 3, 
fig. 5; Kittl, 1903: 50, pi. 8, figs. 16, 17; Artha- 
ber, 1911: 251, pi. 22(6), fig. 5; Diener, 1915: 
279; Spath, 1934: 374. 

TiroUtcs umhdatiis Kittl, 1903: 52, pi. 7, fig. 13; 
Diener, 1915: 280. 

TiroUtcs hctcrophauus Kittl, 1903: 38, pi. 5, fig. 7. 

The species id via nits includes all the 
“species” that had been included by 
Mojsisovies and Kittl in tbe Seminudi. 

I Measurements of 122 specimens from the 
Werfen Formation of Muc, studied by 
Kittl, are given on Table 44 and plotted 
on Figure 39. There is clearly considerable 
variation in these conch parameters. The 
, same is true of the patteni of ornamenta- 
I tion, the principal criterion used to dif- 
ferentiate species within this group. The 
illustrations given here should amply show 
that the number, spacing, etc., of the tu- 
liercles are highly variable. The sutures in 
the Seminudi were claimed to be entire, 
j that is, goniatitic. This is not at all certain, 
I as details of fine denticulations are most 
often not retained in the kind of preserva- 
tion which characterizes the Werfen Fonna- 
tion fauna. The position of the lateral lobe 
is likewise highly variable. 

I Occurrence. Werfen Formation of Alps, 
f Dalmatia, and associated regions. The 



three specimens of Tirolites recorded by 
Arthaber ( 190(S, 1911) from the Subeohnu- 
hites fauna of Albania are included in this 
species. 

Repository. All of the Kittl collection is 
in the Natural History Museum, Vienna. 
The specimens from the Suheohnnhites 
fauna of Albania are in the Paleontological 
Institute, Vienna. 

Tirolites cassianus (Quenstedt) 

Plate 63, figures 1-9; Plate 64, figures 
1-4; Plate 65, figures 1—9; Plate 70, 
figures 3-6, 11, 12; Text-figures 
40, 41 

Ccratitcs cassianus Qweiistedt, 1849: 231, pi. 18, 
fig. 11; Hauer, 1865: 606, pi. 2, figs. 1, 2; 

Laiibe, 1869; 61, pi. 37, fig. 1. 

Ammonites (Ccratitcs) cassianus, — Hauer, 1851; 
6, pi. 2, fig. 5. 

Tirolites cassianus, — Mojsisovies, 1882: 70, pi. 

2, fig. 48, pi. 81, fig. 3; Toinmasi, 1895: 69, 
pi. 4, fig. 15; Kittl, 1903: 54, pi. 9, figs. 4-6; 
Arthaber, 1906: pi. 34, fig. 15; Wittenburg, 

1908: 285, pi. 40(5), fig. 19; Diener, 1915: 
278; Diener, 1925: 80, pi. 12, fig. 1; Ogilvie- 
C'.orclon, 1927: 31, pi. 3, fig. 39; Kutassy, 1933: 
674; Spath, 1934: 369, fig. 126; Leonardi, 1935: 

90, pi. 6, figs. 5, 6; Kollarova-Andrusovova, 
1961: 56, pi. 1, figs. 1, 3, 4. 

TiroUtcs cassianus \ar. tenuis Mojsisovies, 1882: 
71, pi. 2, figs. 4-6; Kittl, 1903: 55. 

TiroUtcs cassianus var. alpha Kittl, 1903: 55, pi. 

9, figs. 4, 5. 

Tirolites august ilohatus Kittl, 1903 : 54, pi. 9, 
figs. 1-3; Diener, 1915: 277; Spath, 1934: 370. 
TiroUtcs angustilobatus var. alpha Kittl, 1903: 
54, pi. 8, fig. 19. 

Tirolites spinosus Mojsisovies, 1882: 70, pi. 1, fig. 

10, pi. 2, figs. 1-3; Toinmasi, 1895: 70, pi. 
4, fig. 16; Kittl, 1903: 56, pi. 9, fig. 7; Diener, 
1915: 279; Spath, 1934: 370; Leonardi, 1935: 

91, pi. 6, figs. 7-9; Kollarova-Andrusovova, 
1961: 57, pi. 1, figs. 2a, b. 

Tirolites haucri Mojsisovies, 1882: 71, pi. 3, figs. 
2-4; Kittl, 1903: 56, pi. 9, figs. 8-13; Diener, 
1915: 278; Spath, 1934: 371. 

TiroUtcs haucri var. minor Kittl, 1903: 58, pi. 10, 
figs. 1-3; Diener, 1915: 278. 

Tirolites multispinatus Kittl, 1903: 58, pi. 11, 

fig. 9; Diener, 1915: 279. 

Tirolites pcrcostatus Kittl, 1903: 58, pi. 10, fig. 
6; Diener, 1915; 279. 

Tirolites turgidus Mojsisovies, 1882: 72, pi. 3, 
figs. 6, 7; Kittl, 1903: 59, pi. 10, figs. 7, 8; 
Diener, 1915: 280; Spath, 1934: 371. 

TiroUtcs darwiui Mojsiso\ies, 1882: 73, pi. 2, 
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Table 44. Measurements of specimens of Tirolites idriams (Hauer) from Muc in Dalmatia 
STUDIED BY Ernst Kittl, 1903. All sppximens are deposited in the Natural History Musei^m, 

Vienna. 





D 




11 


u 


W/D 


11 D 


U/D 




D 


\\' 


11 


U 


\V D 


11/ D 


U/D 


1 . 


66.0? 


18.3 


19.0 


22.1 


27.7? 


28.8? 


33.5? 


25. 


44.9 


12.8 


15.5 


17.7 


28.5 


34.5 


39.4 


2. 


57.3 


p 


22.7 


19.0 


P 


39.6 


33.2 


26. 


44.7 


12.4 


18.0 


16.0 


27.7 


40.3 


35.8 


3. 


55.5 


18.5 


19.9 


22.7 


33.3 


35.9 


40.9 


27. 


44.5 


14.4 


16.0 


16.3 


32.4 


36.0 


36.6 


4. 


53.7 


17.8 


18.8? 


19.7? 


33.1 


35.0? 


36.7? 


28. 


44.5 


13.2 


16.4 


16.9 


29.7 


36.9 


38.0 


5. 


52.6 


p 


20.7 


19.3 


p 


39.4 


36.7 


29. 


44.5 


p 


18.4 


15.4 


? 


41.3 


34.6 


6. 


52.5? 


16.1 


20.0 


20.7 


30.7? 


38.1? 


39.4 


30. 


44.4 


p 


15.3 


17.8 


p 


34.5 


40.1 


7. 


52.4 


13.1 


19.9 


20.0 


25.0 


38.0 


38.2 


31. 


44.3 


12.1 


16.7 


19.4 


27.3 


37.7 


43.8 


S. 


51.8 


16.7 


18.5 


21.1 


32.2 


35.7 


40.7 


32. 


44.2 


13.0 


17.3 


16.0 


29.4 


39.1 


36.2 


9. 


51.7 


15.5 


17.0 


21.0? 


30.0 


32.9 


40.6? 


33. 


44.1 


12.3 


16.2 


17.5? 


27.9 


36.7 


39.7? 


10. 


51.3 


17.1 


19.2 


18.6 


33.3 


37.4 


36.2 


34. 


44.1 


10.4 


9.2 


19.1 


23.6 


20.9 


43.3 


IL 


51.2 


14.7 


17.4 


22.0 


28.7 


34.0 


43.0 


35. 


43.7 


12.6 


15.2 


17.3 


28.8 


34.8 


39.6 


12. 


51.1 


16.2 


20.3 


18.7? 


31.7 


39.7 


36.6? 


36. 


43.4 


10.1 


15.7 


17.0 


23.3 


36.2 


39.2 


13. 


50.2 


10.0± 


18.5 


19.0 


19.9± 


36.9 


37.8 


37. 


43.3 


14.3 


16.8 


16.6 


33.0 


38.8 


38.3 


14. 


50.0 


12.0 


16.5 


19.6 


24.0 


33.0 


39.2 


38. 


43.3 


10.0 


14.5 


18.3 


23.1 


33.5 


42.3 


15. 


49.7 


9.9 


17.3 


21.1 


19.9 


34.8 


42.5 


39. 


43.2 


14.0 


17.3 


15.4 


32.4 


40.0 


35.6 


16. 


49.6 


15.8 


17.8 


19.8 


38.9 


35.9 


39.9 


40. 


43.2 


11.2 


12.8 


21.8 


25.9 


29.6 


50.5 


17. 


48.4 


13.2 


18.0 


18.1 


27.3 


37.2 


37.4 


41. 


43.2 


8.5? 


16.7 


15.7 


19.7? 


38.7 


36.3 


IS. 


47.5 


14.3 


16.0 


17.5? 


30.1 


33.7 


36.8 


42. 


43.0 


10.4? 


16.8 


15.7 


24.2 


39.1 


36.5 


19. 


47.2 


10.8 


17.2 


18.4 


22.9 


36.4 


39.0 


43. 


43.0 


p 


17.1 


15.2 


p 


39.8 


35.3 


20. 


47.2 


p 


19.2 


17.1 


p 


40.7 


36.2 


44. 


42.7 


14.1 


15.8 


16.2 


33.0 


37.0 


37.9 


21. 


46.3 


15.5? 


17.3 


17.7 


33.5? 


37.4 


38.2 


45. 


42.7 


13.3 


15.7 


16.0 


31.1 


36.8 


37.5 


22. 


46.2 


15.0 


17.2 


17.5 


32.5 


37.2 


37.9 


46. 


42.6 


13.7 


15.3 


17.0 


32.2 


35.9 


39.9 


23. 


45.3 


16.6 


16.7 


16.8? 


36.6 


36.9 


37.1? 


47. 


42.6 


13.1 


14.7 


16.0 


30.8 


34.5 


37.6 


24. 


45.0 


13.9 


16.8 


18.4 


30.9 


37.3 


40.9 


48. 


42.4 


13.4 


14.6 


17.7 


31.6 


34.4 


41.7 



1. Lectotype, T. mululatiis Kittl (1903: pi. 7, tij;. 13). 

2. Lectotype, T. sfachel Kittl (1903: pi. 7, fiy;. 11). 

3. Plesiotype, T. mcrcurii, — Kittl (1903: pi. 6. liji. 2). 

4. UnliKiired paratype, T. lujbruhis Kittl ( 1903: 46). 

5. Lectotype, T. hybridtis Kittl (1903: pi. 8, fi.u;. 2). 

6. 16, 37, 45, 46, 48, 50, 64, 92. Untiitiurecl paratypes, T. robustus Kittl (1903; 43). 

7. 10, 12, 39, 63, 74, 86, 88. Unfijtiureci paratypes, T. au^usfus Kittl (1903: 47). 

8. 18, 75, 77, 8.5, 99, 102. Unfimirecl i>aratypes, 7\ j/KicMrii, — Kittl (1903: 38). 

9. Plesiotype, T. inercurii, — Kittl (1903: pi. 6, fi^. 1). 

11, 55, 61, 67, 70, 71, 76, 89, 90, 95, 103, 104, lt)5, 106, lit). 111, 115, 118, 121, 122. Unfi.unred speci- 

mens, V. sewinudus , — Kittl (1903: 40). 

13. Plesiot\pe, T. qiienstcdti , — Kittl ( 1903: i>l. 6, fii^. 19). 

14. Plesiotype, T. ilbjricus, — Kittl (1903: pi. 8, fig. 4). 

15. Plesiotype, T. soniiiudus, — Kittl (1903: pi. 6, lig. .3). 

17, 87, 98. Unfigured specimens, T. c/nrn.v/c’c///,— Kittl (1903: 42). 

19. Plesiotype, T. qucns1edti,~Kiil\ (1903: pi. 6, fig. 20). 

20. Paralectotype, T. distems Kittl (1903: pi. 7, lig. 8). 

21. Plesiotype, T. mcrcurii, — Kittl (1903: ]>1. 5, lig. II). 

22. Plesiotype, T. ilbjricus, — Kittl (1903: pi. 8, fig. 3). 

23. Plesiotype, T. mcrcurii, — Kittl (1903: pi. 5, lig. 10). 

2 1. Paralectotype, T. disfuus Kittl (1903: pi. 6, fig. 12). 

25. Syntyi>e, T. sidyilbjricus Kittl (1903: pi. 7, tig. 15). 

26. 30. Unfigured paratyj)es, T. subiUyricus Kittl (1903: j). 17). 

27. Paralectoty]>e, T. disfaus Kittl (1903; pi. 6, lig. I I). 

28. Plesiotypi-, 7'. semiuudus, Kittl ( 1903; pi. 6, lig. 4). 

29. 83, 113. Unfigured parat>pes, 7'. })uurisf>inattts Kittl (1903: 39). 

31. 36, 60, 65, 66, 81. Unfigured speeimeiis, 7\ ilbjricus, Kittl (1903: 48). 

32. Plesiotyj)e, 7'. ilbjricus, — Kittl (1903; pi. 8, lig. 8). 

33. .53, 69, 73, 94, 101. Unlignred parat>pes, T. disluus Kittl (1903: 12). 

34. Plesiot>i)e, T. rccimiRularis, — Kittl (1903: pi. 8, lig. 16). 

35. Plesiot\ i)e, /'. scuduudus,^Kitt\ (1903; pi. 6, lig. 7). 

38. Figured type, T. rci)ulsus Kittl (1903: pi. 8. lig. 11). 

10. Figured t> pe, 7'. rotiforuds Kittl (1903: pi. 8, lig. 12). 

4 1. Plesiotype, /’. ilbjricus, — Kittl (1903: pi. 8, lig. 7). 

42. Plesiotype, 7’. semiuudus, — Kittl (1903: id. 6, lig. 8). 

43. Plesiotype, T. semiuudus,- Kittl (1903: pi. 6, lig. 18). 

4 1. Figured type, T. rc])ulstts Kittl (1903: pi. 8, lig. .5). 

47, 108. Unfigurcul ]xirat>pes, T. rotiformis Kittl (1903; 50). 
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Table 44. Continued. 





D 


w 


H 


u 


W/D 


H/D 


U/D 




D 




H 


u 


W/D 


II/D 


U/D 


49. 


42.4 


12.6 


15.1 


17.9 


29.7 


35.6 


42.2 


86. 


38.0 


11.7 


14.4 


14.6 


30.8 


37.9 


38.4 


50. 


42.3 


12.8 


17.0 


15.3 


30.3 


40.2 


36.2 


87. 


38.0 


8.2? 


14.7 


14.5? 


21.6? 


38.7 


38.2? 


51. 


42.3 


11.2 


15.1 


14.8 


26.5 


35.7 


35.0 


88. 


37.8 


8.4? 


15.3 


13.0 


22.2? 


40.5 


34.4 


52. 


42.2 


14.6 


16.2 


16.3 


34.6 


38.4 


38.6 


89. 


37.5 


12.0 


12.8 


15.4 


32.0 


34.1 


41.1 


53. 


42.1 


13.2 


14.5 


17.1 


31.4 


34.4 


40.6 


90. 


37.3 


10.0 


13.3 


16.0 


26.8 


35.7 


42.9 


54. 


42.1 


12.0 


14.2 


17.1 


28.5 


33.7 


40.6 


91. 


37.0? 


11.6 


13.8 


14.0? 


31.4? 


37,3? 


37.8? 


55. 


42.0 


10.2 


15.0 


16.1 


24.3 


35.7 


38.3 


92. 


37.0 


11.5 


14.5 


13.6 


31.1 


39.2 


36.8 


56. 


41.7 


13.8 


16.5 


14.5 


33.1 


39.6 


34.8 


93. 


37.0? 


11.3 


12.6 


12.2? 


30.5? 


34.1? 


33.0? 


57, 


41.5 


11.7? 


16.1 


15.4 


28.2? 


38.8 


37.1 


94. 


37.0 


10.2 


13.6 


13.3 


27.6 


36.8 


35.9 


58. 


41.4 


15.6 


16.8 


14.6 


37.7 


40.6 


35.3 


95. 


36.3 


11.5 


12.7 


14.7 


31.7 


35.0 


40.5 


59. 


41.4 


13.2 


15.2 


17.0 


31.9 


36.7 


41.1 


96. 


36.0 


8.9 


14.0 


14.4 


24.7 


38.9 


40.0 


60. 


41.4 


10.5 


14.6 


17.6 


25.4 


35.3 


42.5 


97. 


35.7 


10.7 


12.3 


14.8 


30.0 


34.5 


41.5 


61. 


41.2 


12.1? 


14.1 


16.1 


29.4? 


34.2 


39.1 


98. 


35.7 


9.8 


12.0 


14.4 


27.5 


33.6 


40.3 


62. 


41.0 


10.8 


15.1 


17.1 


26.3 


36.8 


41.7 


99. 


35.6 


12.0 


14.1 


11.7 


33.7 


39.6 


32.9 


63. 


40.8 


13.8 


14.7? 


15.3? 


33.8 


36.0? 


37.5? 


100. 


35.6? 


11.8 


13.0 


14.8 


33.1? 


36.5? 


41.6 


64. 


40.7 


13.0 


14.0 


15.8 


31.9 


34.4 


38.8 


101. 


35.5 


9.4 


13.1 


14.4 


26.5 


36.9 


40.6 


65. 


40.5 


11.6 


9.2 


16.1 


28.6 


22.7 


39.8 


102. 


35.4 


10.8? 


13.6 


14.0 


30.5? 


38.4 


39.5 


66. 


40.5 


11.3 


13.8 


18.2 


27.9 


34T 


44.9 


103. 


35.4 


10.5 


12.7 


12.8 


29.7 


35.9 


36.2 


67. 


40.5 


8.8? 


13.5 


17.0 


21.7 


33.3 


42.0 


104. 


35.2 


11.3 


13.0 


13.3 


32.1 


36.9 


37.8 


68. 


40.1 


12.8 


14.7 


14.6 


31.9 


36.7 


36.4 


105. 


35.2 


9.3 


12.6 


13.8 


26.4 


35.8 


39.2 


69. 


40.1 


11.9 


14.2 


16.2 


29.7 


29.7 


40.4 


106. 


35.0 


8.7? 


13.1 


13.3 


24.9? 


37.4 


38.0 


70. 


40.1 


11.6 


13.5 


15.5 


28.9 


33.7 


38.7 


107. 


34.9 


8.7? 


12.5 


13.2 


24.9? 


35.8 


37.8 


71. 


40.0 


12.6 


14.2 


16.5 


31.5 


35.5 


41.3 


108. 


34.8 


9.5 


11.1 


15.2 


27.3 


31.9 


43.7 


72. 


40.0 


12.1 


15.0 


14.3 


30.3 


37.5 


36.8 


109. 


34.6 


10.7 


10.5 


15.5? 


30.9 


30.3 


44.8? 


73. 


39.8 


11.7 


14.1 


15.2 


29.4 


35.4 


38.2 


no. 


34.1 


9.6 


12.5 


13.4 


28.2 


36.7 


39.3 


74. 


39.7 


12.8 


15.0 


14.4 


32.2 


37.8 


36.3 


111. 


34.0 


10.1 


12.6 


13.2 


29.7 


37.1 


38.8 


75. 


39.6 


18.8 


15.0? 


14.5 


47,5 


37.9 


36.6 


112. 


33.9 


9.8 


11.8 


13.0 


28.9 


34.8 


38.3 


76. 


39.4 


12.3 


14.5 


15.7 


31.2 


36.8 


39.8 


113. 


32.3 


8.5 


11.2 


12.7 


26.3 


34.7 


39.3 


77. 


39.2 


14.0 


15.0? 


14.0? 


35.7 


38.3? 


35.7? 


114. 


31.8 


8.6 


11.4 


12.8 


27.0 


35.8 


40.3 


78. 


39.0 


13.8 


14.1 


14.7 


35.4 


36.2 


37.7 


115. 


31.2 


8.8 


11.5 


11.8 


28.2 


36.9 


37.8 


79. 


38.8 


? 


16.1 


13.6 


p 


41.5 


35.1 


116. 


30.8 


7.8? 


9.6 


8.7 


25.3? 


31.2 


28.2 


80. 


38.6 


10.2 


13.2 


16.2 


26.4 


34.2 


42.0 


117. 


30.5? 


7.5? 


11.6 


11.4 


24.6? 


38.0? 


37.4? 


81. 


38.5 


9.1 


12.5? 


17.4 


23.6 


32.5? 


45.2 


118. 


30.0 


7.9 


11.2 


11.3 


26.3 


37.3 


37.7 


82. 


38.5 


p 


16.5 


13.7 


p 


42.9 


35.6 


119. 


28.7 


8.9 


9.3 


12.3 


31.0 


32.4 


42.9 


83. 


38.2 


11.5 


13.3 


14.6 


30.1 


34.8 


38.2 


120. 


28.6 


7.5 


9.0 


12.7 


26.2 


31.5 


44.4 


84. 


38.2 


11.4 


13.8 


14.7 


29.8 


36.1 


38.5 


121. 


28.4 


8.5 


11.1 


9.9 


29.9 


39.1 


34.9 


85. 


38.0 


13.1 


15.3 


13.4 


34.5 


40.3 


35.3 


122. 


21.7 


6.3 


7.7 


7.7 


29.0 


35.5 


35.5 



49. Uniigured jDaratype, T. rectangular is, — KittI (1903: 50). 

51. Figured t>pe, T. paucispinatus KittI (1903: pi. 6, fig. 11). 

52, 78. Unfigured paratopes, T. iindulatus KittI (1903: 52). 

54. Figured type, T. paucispinatus KittI (1903: pi. 7, fig. 6). 

56. Uolot>pe, T. angustus KittI (1903: pi. 7, fig. 12). 

57. Figured type, T. paucispinatus KittI (1903: pi. 7, fig. 4). 

58. Lectotype, T. robustus KittI (1903: pi. 7, fig. 9). 

59. Plesiotype, T. rectangularis, — KittI (1903: pi. 8, fig. 17). 

62. Plesiotype, 1\ quenstedti, — KittI (1903: pi. 6, fig. 20). 

68. Paralectotype, T. distans KittI (1903: pi. 6, fig. 13). 

72. Plesiotype, T. seininudus, — KittI (1903: pi. 6, fig. 5). 

79. Paralectotype, T. distans KittI (1903: pi. 7, fig. 7). 

80. Figured type, T. repulsus KittI (1903: pi. 8, fig. 10). 

82. Figured type, T. paucispinatus KittI (1903: pi. 7, fig. 5). 

84. Plesiotyi^e, T, illyricus, — KittI (1903: pl. 8, fig. 6). 

91. Lectotype, T. distans KittI (1903: pl. 6, fig. 15). 

93. Paralectotype, T. distans KittI (1903: pl. 6, fig. 16). 

96. Plesiotype, T. illyricus, — KittI (1903: pl. 8, fig. 9). 

97, 109, 119. Unfigured loaraHises, T. repulsus KittI ( 1903: 49). 
100. Paralectotype, T. robustus KittI (1903; pl. 7, fig. 11). 

107. Syntype, subillyricus KittI (1903: pl. 7, fig. 16). 

112. Plesiotype, T. seniinudus, — KittI (1903: pi. 6, fig. 9). 

114. Plesiot>pe, T. setninudus, — KittI (1903: pl. 6, fig. 17). 

116. Figured t>pe, 7\ rotiformis KittI (1903: pi. 8, fig. 13). 

117. Plesiotype, T. scminudus, — KittI (1903: pl. 6, fig. 10). 

120. Figured type, T. repulsus KittI (1903: pl. 8, fig. 14). 
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Figure 39. Variation in wharl width (W) and umbilical diameter (U) In Tirolites Idrronus.—Mojsisovics, from Werfen For- 
mation of Muc, Dalmatia. The data on this graph are from Table 44. 



fiir. 13, pi. 3, fi«. 1; KittI, I9f)3: 60, pi. 10, 
fiKS. 4, 5, 11, pi. 11, fi«s. 1-3, 7; Dii-ncr, 1915; 
278; P;itlc, 1922; 51, pi. 3, lifi. 16; Sp;itli, 

1931; 372. 

Tiroli(('s darwini var. riuctus Kittl, 1903: 61, pi. 

10, {\g. 4, pi. 11, Hg. 3; Spath, 1934: 372. 
Tirolites dancini \ar. reminisreus Kittl, 1903: 61, 
pi. 10, i\g. 5: Spath, 1934: 372. 

Tirolites darwini var. modest us Kittl, 1903: 61, 

pi. 11, lijL^. 7; Spath, 1931: 372. 



Tirolites darwini \ar. costatus Kittl, 1903: 62, 

pi. 11, fi^^ 2; Spath, 1934; 372. 

Tirolites darwini var. abhrevians Kittl, 1903: 62; 
Spath, 1934: 372. 

Tirolites spinosior Kittl, 1903: 62, pi. 11, fig. 5; 
Dk-nc'r, 1915: 279. 

Ceratites smiriagini Aiitahach, 1871: 50, pi. 4, 

fig.s. 9-11. 

Tirolites smiriagini, — Moi.sisovic.s, 1882: 73, pi. 

81, figs. 1, 2; Kittl, 1903; 63, pi. 11, fig. 6; 
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Diener, 1915: 279; Spath, 1934; 372. 

Tirolitcs kerneri Kittl, 1903: 64, pi. 11, fig. 8; 

Dicner, 1915: 278; Spath, 1934: 373. 

TiroUtes toulai Kittl, 1903; 64, pi. 11, figs. 11, 12; 

Diener, 1915: 280; Spath, 1934: 358, 379. 
TiroUtes (Svilajitcs) tietzei Kittl, 1903: 66, yA. 10, 

fig. 9; Diener, 1915: 281. 

Ccratites (Paraccratites) prior Kittl, 1903: 29, pi. 

11, figs. 4, 13. 

Xcnodiscus prior^ — Diener, 1915: 314. 

TiroUtoides prior, — Spath, 1934: 378, fig. 127; 

Knmmel, in Arkell, et al., 1957: L147, fig. 

180, 5. 

TiroUtes bispinatus Ganev, 1966: 25, pi. 1, fig. 5. 

The species cassianus includes all the 
species that had been included by Moj- 
sisovics and Kittl in the Spinosi. In general 
the representatives of this species have 
ribs associated with the \Tmtrolateral tu- 
bercles. There are, however, gradational 
forms to kirianiis. Measurements of 31 
specimens from the Werfen Formation of 
Muc, Dalmatia, are given on Table 45 and 
plotted on Figure 41. Very few specimens 
j of this species in the Kittl collection that 
I were not figured are sufficiently well pre- 
i served to yield useful measurements; this 
accounts for the fe^^er measurements of 
this species than of idriamis. The many 
I species of this group were differentiated 
j on differences in ornamentation and suture. 

' There appears, however, to be complete 
transition among the various so-callcd 
species in these and other characters. 

The types of TiroUtoides prior owe their 
umbilical tubercles to preservation. The 
suture likewise is no different from that of 
several other tirolitids (Fig. 40B). 

The type specimen of Tirolitcs (Svilajitcs) 
tietzei Kittl, with its ventral cross-ribs, is no 
more than a typical tirolitid. Many other 
specimens have similar cross-ribs on the 
venter though generally not as well de- 
veloped as in the type specimen of tietzei. 

The binodal aspect of TiroUtes bispinatus 
Ganev (1966) is apparently due to the 
I crushed nature of the specimen. There is a 
I plaster cast of the holotype, and only speci- 
Ij men, in the Museum of Comparative Zool- 

I 

‘ Occurrence. Werfen Formation of the 



Alps, Dalmatia and the associated regions. 
Also reported from eastern Bulgaria, from 
southem U.S.S.B. at Bogdo, Mangyshlak 
Peninsula, and Tuarkyr. 

Repository. The specimens studied here 
are from the Kittl (1903) collection which 
is in the Natural History Museum, Vienna. 

TiroUtes cingulafus Kittl 
Plate 70, figures 8-9 

TiroUtes {Svilajites) ciugidatus Kittl, 1903: 65, 

pi. 8, fig. 18; Diener, 1915: 280. 

Svilajites eingidatus, — Spath, 1934: 380, fig. 129; 

Kummel, in Arkell, et al., 1957: L147, fig. 

180, 1. 

The type species of Svilajitcs is cingulatus. 
The type specimen measures 37.3 mm in 
diameter, 10.3 mm for the width of the 
adoral whorl, 14.6 mm for the height, and 
the umbilicus is 13.2 mm in diameter. It 
is really only on the venter and one side 
of the last half volution that the shape and 
pattern of ornament are of at least fair 
preservation. The prior volutions and the 
opposite side from that shown on Plate 70, 
figure 9, are completely destroyed by 
weathering. The adoral half volution has 
two radial ribs extending from the umbili- 
cal shoulder to the ventral shoulder. These 
ribs presumably cross the venter, but on 
the type specimen this region of the venter 
is broken. An unfigured paratype in the 
collection of the Natural History Museum, 
Vienna, is weathered and poorly preserved 
but does show the ribs crossing the venter. 

The second species that Kittl assigned 
to his subgenus Svilajites is tietzei, and 
it is illustrated here on Plate 70, figures 11, 
12. The type specimen measures 41.7 mm 
in diameter, 12.8 mm for the width of the 
adoral whorl, 16.6 mm for the height, and 
the umbilicus is 16.9 mm in diameter. This 
is a typical tirolitid of much better preser- 
vation than the type specimen of cingulatus. 
There are broad folds extending across 
the venter from the ventro-lateral nodes. 
There is an indication that these cross folds 
decrease in prominence adorally. The gen- 
eral features of this species and especially 
the folds across the venter are to be seen 
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Figure 40. Dtogrammafic representation of the suture of: A, Tirolites loulai KittI (1903: pi. 11, fig. 11), ot a diometer of 
45 mm; B, porotype Tirolifoides prior (KittI, 1903: pi. 11, fig. 4b), at a diometer of 35 mm; C, Tirolites impolltus Astakhova 
(1960o: fig. 16); D, Tirolites elegons Astakhova (1960o: fig. 15); E, Tirolites cf. cass/onus (PI. 34, figs. 9, 10), at a whorl 
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Table 45. Measurei^ients of specimens of Tirolites cassianus (Quenstedt) from Mug in Dal- 
matia STLTDIED BY ErNST KiTTL, 1903. AlL SPECIMENS ARE DEPOSITED IN THE NATURAL IIlSTORY 

Museum, Vienna. 





u 


\\^ 


H 


u 


W/D 


H/D 


U/D 




D 




H 


u 


W/D 


H/D 


U/D 


1. 


85.0 


21.5 


28.5 


37.2 


26.7 


33.5 


43.8 


17. 


49.8 


13.1 


17.7 


21.0 


26.3 


35.5 


42.2 


2. 


76.0 


16.6 


26.5 


34.0 


21.8 


34.9 


44.7 


18. 


49.0 


15.3 


15.6 


21.2 


31.2 


31.8 


43.3 


3. 


66.0 


16.8 


22.9 


28.2 


25.5 


34.7 


42.7 


19. 


49.0 


17.0 


17.3 


20.7 


34.7 


35.3 


42.2 


4. 


65.0 


17.2? 


22.5 


27.2 


26.5? 


34.6 


41.8 


20. 


47.7? 


? 


15.2 


22.1 


? 


31.9? 


46.3 


5. 


59.5 


14.8 


21.2 


26.0 


24.9 


35.6 


43.7 


21. 


47.1 


? 


16.3 


20.6 


? 


34.6 


43.7 


6. 


59.3 


19.3 


20.7 


24.2 


32.5 


34.9 


40.8 


22. 


46.7 


15.7 


17.8 


17.7 


33.6 


38.1 


37.9 


7. 


58.7 


20.0 


20.8 


25.0 


34.1 


35.4 


42.6 


23. 


46.6 


? 


9.1? 


22.8 


? 


19.5 


48.9 


8 . 


57.0 


15.5? 


20.1 


22.4 


27.2? 


35.3 


39.3 


24. 


46.2? 


13.0 


15.6 


20.7 


28.1? 


33.8? 


44.8? 


9. 


56.6 


15.3 


15.4 


21.7 


27.0 


27.2 


38.3 


25. 


45.0 


11.3 


14.2 


20.9 


25.1 


31.6 


46.4 


10. 


56.3 


17.7 


19.1 


24.0 


31.4 


33.9 


42.6 


26. 


43.6 


11.0? 


15.7 


19.5 


25.2? 


36.0 


44.7 


11. 


55.7 


14.7 


19.3 


23.7 


26.4 


34.6 


42.5 


27. 


43.5 


15.2 


15.6 


17.2 


34.9 


35.9 


39.5 


12. 


55.0 


17.0 


18.6 


23.2 


30.9 


33.8 


42.2 


28. 


42.2 


? 


9.6 


18.0 


? 


22.7 


42.7 


13. 


51.0 


17.2 


17.3 


22.8 


33.7 


33.9 


44.7 


29. 


40.5 


10.3? 


13.7 


18.4 


25.4? 


33.8 


45.4 


14. 


50.4 


16.3 


17.0 


20.7 


32.3 


33.7 


41.1 


30. 


38.4 


12.4 


12.8 


17.4 


32.3 


33.3 


45.3 


15. 


50.4 


13.5 


17.2 


20.7 


26.8 


34.1 


41.1 


31. 


36.6 


10.1 


12.9 


14.1 


27.6 


35.2 


38.5 


16. 


50.2 


10.2 


17.6 


21.3 


20.3 


35.1 


42.4 



















1. Plesiotype, T. darwini, — Kittl (1903: pi. 10, fig. 11). 

2. Lectotype, T. spinosior Kittl (1903: pi. 11, fig. 5). 

3. Plesiat>T>e, T. darwini, — Kittl (1903: pi. 11, fig. 1). 

4. Plesiotype, T. darwini var. costatus Kittl (1903; pi. 11, fig. 2). 

5. Synt>'pe, T. toulai Kittl (1903: pi. 11, fig. 11). 

6. Pleisotype, T. haneri, — Kittl (1903: pi. 9, fig. 10). 

7. Plesiotype, T. turgidus, — Kittl (1903: pi. 10, fig. 8). 

8. Plesiotype, T, haueri, — Kittl (1903: pi. 9, fig. 9). 

9. Lectotype, T, percostatus Kittl (1903: pi. 10, fig. 6). 

10, 12, 14, 15. Unfigured specimens, T. haueri, — Kittl (1903: 56). 

11. Plesiotype, T. spinosus, — Kittl (1903: pi. 9, fig. 7). 

13. Plesiotype, T. haueri, — Kittl (1903: pi. 9, fig. 13). 

16. Plesiotype, T. cassianus, — Kittl (1903: pi. 9, fig. 4). 

17. Figured specimen, T. darwini var. nwdestus Kittl ( 1903: pi. 11, fig. 7). 

18. Plesiotype, T. haueri, — Kittl (1903: pi. 9, fig. 8). 

19. Plesiotype, T. haueri, — Kittl (1903: pi. 9, fig. 12). 

20. Plesiotype, T. smiriagini, — Kittl (1903: pi. 11, fig. 6). 

21. Lectotype, T. angustdobatus Kittl (1903: pi. 9, fig. 3). 

22. Figured specimen, T. haueri var. minor Kittl (1903: pi. 10, fig. 1). 

23. Figured specimen, T. angustdobatus var. alpha Kittl (1903: pi. 9, fig. 1). 

24. Figured specimen, T. darwini var. rcniinisccus Kittl (1903: pi. 10, fig. 5). 

25. Figured specimen, T, darwini var. cinctus Kittl (1903: pi. 10, fig. 4). 

26. Plesiotype, T. cassianus, — Kittl (1903: pi. 9, fig. 6). 

27. Figured specimen, T. haueri var. minor Kittl (1903: pi. 10, fig. 3). 

28. Plesiotype, T. cassiamis, — Kittl (1903: pi. 9, fig. 5). 

29. Figured specimen, T. angustdobatus var. alpha Kittl (1903: pi. 8, fig. 19). 

30. Figured specimen, T. haueri var. minor Kittl (1903: pi. 10, fig. 2). 

31. Figured specimen, T. darwini var. cinctus Kittl (1903: pi. 11, fig. 3). 



<- 

height of 19 mm; F, Tirolites sp. indet. II (PI. 55, figs. 4, 5), of a whorl height of 14 mm (MCZ 9502); G, holotype Tirolites 
astakhovi n. sp. (PI. 55, figs. 1, 2), at a diameter of 45 mm (USNM 153081); H, Dinarites dalmatinus, — Kittl (1903: pi. 2, 
fig. 4), at a diameter of approximately 40 mm; I, D/narites dolmatinus, — Kittl (1903: pi. 3, fig. 3), at a diameter of ap- 

proximately 30 mm; J, Dinarites dolmatinus, — Kittl (1903; pi. 2, fig. 2), at a diameter of approximately 26 mm; K, holatype 
Hololobus monopfychus (Kittl, 1903: pi. 4, fig. 9), at a diameter of approximately 40 mm; L, holotype Pseudokymofites 

svilajanus Kittl (1903: pi. 4, fig. 3), at a diameter of approximately 40 mm; M, Dinorites undotus Astakhova (1960a: fig. 17), 
at a diameter of approximately 25 mm; N, Dinarites liatsikasi Renz and Renz (1948: pi. 1, fig. 3c); O, Daricranifes 
bagdaanus (Mojsisavics, 1882: pi. 80, fig. 4), at a diameter af approximately 80 mm. 

Specimens af figures A, B, H, I, J, K, L from Werfen Formation, Dalmatia; of C, D, M from upper Scythian strata Man- 
gyshlak Peninsula; of N, from Subcalumbites fauna of Chios; af O, from upper Scythian strata Mount Bogdo, southern 
Russia; E, Upper Thaynes Formation, Confusion Range, Utah; F, G, Calumbites fauna southeastern Idaho. 
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Figure 41, Variafion in whorl width (W) and umbilical diameter (U) in Tirolites cass/anus (Quenstedt), from the Werfen 
Formation of Muc, Dalmatia. The data on this graph are from Table 45. 



in s(‘vcral of the so-called species of 
Tirolite.s ol dic' Si)inosi. The ventral ridges 
are related in soinc‘ degree to tlu‘ general 
proininenee of tlu‘ ventro-lateral nodes. 
Thc^ species tietzei belongs in the synonym)^ 
of Tirolites cassianiis. 

The s|X‘ci(\s ciiigiikitus is thus known 
Iroin only two poorly prc\sc*rved sp('eiinens. 
These' ap})car to be distinct from the highly 
wiriabk' Tirolites ca.ssiamis at a specific 
level btit not at a geiu'rie le\x‘l as has been 
advocated. 



Occurrence. Wc'rh'n Formation, Miie, 
Dalmatia. 

Rcposiforif. Natural History Museum, 
\henna. 

Tirolites rossicus Kiparisova 
Text-figure 40 

Tirolites rossicus Kipari.sova, 1947: 168, pi. 43, 

fi.Us. 2, 3, pi. 44, fiii. 2, t('\t-l'i^^. 66; Slievyre\* 
and Slilrzini^er, I960; 1418. 

Tirolites de^aus Astaklio\a, 1960a: 150, pi. 35, 

[\g. 1; Uwt-fi\u. 15. 

A robust species that in its slighth' 
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prosiradiate ribs on the inner whorls re- 
minds one of the specimens assigned to 
T. cf. cassia nits from tlie Thaynes Forma- 
tion of the Confusion Range (PI. 34, figs. 
7-10). This species is clearly a member of 
the Spinosi and is said by Astakhova ( 1960a ) 
to be associated with T. cassia niis and T. 
spinosus. The suture of T. elegans Astak- 
ho\a is illustrated on Figure 40D. 

Occurrence. Tirolites Zone of Astakhova 
(1960a), Mangyshlak Peninsula. 

Tirolites impolifus Astakhova 
Text-figure 40 

Tirolites impolitus Astakhova, 1960a; 151, pi. 35, 
fig. 5, text-fig, 16. 

This species comes from a horizon ap- 
proximately 150 m above that which 
yielded T. rossicus. It differs from that 
species primarily in having more prominent 
ribs and nodes. Too few data are avail- 
able as yet on the Mangyshlak fauna. At 
the moment it seems best to accept this 
species; a great deal more collecting and 
study are needed of these forms. The; 
suture is shown on Figure 40C. 

Occurrence. Tirolites Zone of Astakhova 
(1960a), Mangyshlak Peninsula. 

Tirolites morpheos (Popov) 

Columbites morpheos Popov, 1961, p. 28, pi, 13, 
fig. 8. 

Popov assigned this species (based on 
two specimens) to the genus Cohnnhites 
on the strength of an apparent similarity 
of the suture to that of Columbites parisi- 
anus. Popov, however, ^^as not aware of 
the tremendous variation that is present in 
the suture of Cohnnhites parisianiis (Fig. 
22). This suture is quite similar to that of 
Tirolites in basic plan. A more reliable 
indicator of genetic affinity is the onia- 
mcntational pattern. In this respect the 
species morpheos is clearly a tirolitid. 

Popov (1961) described two other tiro- 
litids from Siberia on the basis of single 
fragmentary and poorly preseiAcd speci- 
mens. Both specimens were collected from 



alluvium in the basin of the Kolyma River, 
Siberia. These two species — T. ex gr. cas- 
skinus, Popov (1961: 29, pi. 13, fig. 7) and 
T. gerhaensis Popov (1961: 29, pi. 13, fig, 
5) — because of poor preservation and lack 
of stratigraphic data are included in the 
list of unrecognizable species. 

Occurrence. Olenek stage, basin of 
Kolyma River, Siberia. 

Tirolites horti Smith 

Plate 71, figures 1-7 

Tirolites harti Smith, 1932: 83, pi. 57, figs, 9, 10. 
Tirolites kuifihti Smith, 1932: 84, pi. 57, figs. 1-4. 
Tirolites pealei Smith, 1932: 84, pi. 57, figs. 5-8. 

Smith (1932) clearly recognized that the 
few fragmentary specimens of Tirolites he 
had from the Tirolites Zone in Paris Canyon 
were closely related to, if not conspecific 
wth, various species of the Spinosi of the 
Werfen Fonnation, In this conclusion I am 
in complete agreement. However, along with 
Smith, I believe it best to keep these Idaho 
fonns under a separate species name be- 
cause the fragmentary specimens known 
to date do not allow any kind of critical 
analysis. 

Occurrence. Tirolites Zone, Thaynes For- 
mation, Paris Canyon, southeast Idaho. 

Repository. Holotype, USNM 75022; T. 
knighti, holotype, USNM 75020a; paratvpe, 
USNM 75020b; T. pealei, holotype USNM 
75021a; paratype, USNM 75021; topotvpes 
MCZ 9641. 

Tirolites smithi n. sp. 

Plate 54, figures 1-5 

Tirolites ilh/ricus Mojsisovics, Smith, 1932: 84, 

pi. 49, figs. 12-16. 

Smith (1932) had a single specimen from 
the Columbites fauna of Paris Canyon, 
southeast Idaho, that he assigned to 
Mojsisovics’ species — illijvicus. There is a 
general resemblance to T. illyricus as there 
is to many other closely similar Werfen 
Formation forms. The Idaho species, how- 
ever, has a very different aspect. First of 
all. Smith’s specimen has fine radial ribs 
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on tlic inner wliorls, that decrease adorally; 
on tlie outer volution tlie ribs are gone and 
only sinuous growth lines are present with 
widely spaeed tubercles at the ventral 
shoulders; the venter is highly vaulted. 
Two additional speeimens have sinec been 
uncovered which are of special interest. 
There is first of all a small juvenile form 
(PL 54, figs. 4, 5) measuring 31.4 mm in 
diameter, 9.3 mm for the width of the 
adoral whorl, 11.2 mm for the height, and 
the umbilicus is 12.8 mm in diameter. 
The radial ril)s on the inner whorls and 
the gradual adoral deerease in rib promi- 
nence are well displayed on this speeimen. 
The ventral nodes are already well de- 
veloped on the outer whorl of this speei- 
men. The second specimen is a large one 
measuring 102 mm in diameter, 32.7 mm 
for the width of the adoral whorl, 39.5 mm 
for the height, and the innbilieus is 35.3 
mm in diameter. The adoral half volution 
appears to be body chamber. This portion 
of the conch is still cliaracteri/ed by the 
prominent ventral tubercles and sinuous 
growth lines. 

The sum total of the characters of this 
form set it apart from any ol the Werfen 
Formation species ol Tivolites. It likewise 
is totally different from Tivolites astakhovi 
which also occurs in the Columhites fauna 
of southeastern Idaho but at a different 
locality from where this species has been 
found. 

Occuvrenee. The* holotype (PI. 54, figs. 
2, 3) comes from tlu‘ Columhites fauna, 
Thaynes I'orination, Paris Canyon, south- 
east Idaho. The two plesiotypes rc'cordcd 
hei(‘ (PI. 54, figs. 1, 4, 5) come from th(' 
same horizons in Montpelier Canyon, south- 
east Idaho. 

Reposiiorij. Holotype (PI. 54, figs. 2, 3) 
USNM 74993; plesiotypes (PI. 54, fig. 1) 
MCZ 9547, (PI. 54, figs. 4, 5) MCZ 9548. 

Tivolites astakhovi n. sp. 

Plate 55, figures 1-3; Text-figure 40 

Thrc(‘ excellently preserved specimens 
from the Cohimhites fauna of southeast 



Idaho are the basis for this new species. 
The measurements of the specimens are as 
follows. 

D II W U 

Holotype USXM 153081 51.5 14.3 ? 26.0 

Paratype Unfigurecl 82.4 22.2 ? 42.2 

Paratype USXM 153082 38.8 10.6 9.5 21.8 

The conch is widely umbilicate with sub- 
rectangular whorl sections. The lateral 
areas are flattened, and the venter broadly 
arched. Both the ventral and umbilical 
shoulders are rounded. The lateral areas 
bear slightly prosiradiate ribs timt begin 
on the uinlnlical shoulder and terminate at 
the ventral shoulder in a prominent node. 
On the smallest of the available speeimens 
the nodes are much more prominent than 
on the other two specimens. Likewise on 
this small speeimen the lateral areas are 
slightly divergent. 

The suture of the holotype is illustrated 
on Figure 40G. The first lateral lobe lies 
just above the node on the ventral shoulder 
and the second lateral lobe lies on the 
umbilical shoulder and \vall. 

The morphological variations possible 
within species of tlie genus Tivolites were 
impressively illustrated liy Kittl in his well- 
known monograph on the upper Werfen 
fauna from Muc. There is a strong tempta- 
tion to assign these fornis to oiu‘ of the 
sp(‘cies d(\seribed by Kittl. In fact, there 
is a markc‘d morphological similarity with 
practically all of the thirteen species Kittl 
(1903: 52, 53) included in the Spinosi. 
The separation of this form from the Wer- 
fen species is done more as a matter ot 
convenience^ than of conviction. More 
Idaho Columhites Zone material is needed, 
and th(' pattern of intraspecilic variation in 
the MTrfen species lU'cds to be better 
understood bcToix* tlu' relationships can be 
appi'oaclu'd ol)j(X‘tivel^^ 

0('euvveue(\ From middle' shale member 
of Thaynes Feirmation (Cohtmhiles fauna), 
on hillside* nenth e)f vSage Creek, Stewart 
Flat Quadrangle', se)uthe*ast Idaho. 

Ilejmsifonj. 1 lole)type, USNM 153081 
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(PL 55, figs. 1-2); figured paratypc, USNM 
153082 (PI. 55, fig. 3); unfigiired paratype 
uses collections. 

Tirolifes cf. cassionus (Quenstedt) 

Plate 34, figures 7-10; Text-figure 40 

Tirolites cf. spinosus Mojsisovics, — Silbcrling, in 

Hose and Repenning, 1959: 2194. 

Tirolites aff. haneri Mojsisovics, — Silberling, in 

Hose and Rt*penning, 1959; 2194. 

The two specimens recorded here are 
clearly representatives of the Spinosi and 
could well be conspecific with the Werfen 
Formation species — cassianus. These speci- 
mens can be matched readily with several 
of the specimens illustrated by Kittl ( 1903). 
However, because the sample consists of 
only two fragmentary specimens it appears 
best to do no more than indicate a close 
affinity to the Werfen Formation species. 
The suture is showm on Figure 40E. 

Occurrence. Thaynes Formation, Con- 
fusion Range, sample Mill in Hose and 
Repenning (1959, p. 2194). 

Repositorij. USNM 153083 (PI. 34, figs, 
i 7, 8), USNM 153084 (PL 34, figs. 9, 10). 

Tirolifes sp. indet. II 

Plate 55, figures 4, 5; Text-figure 40 

A single specimen, consisting of approxi- 
mately one half volution and much of the 
inner whorls, is clearly a tirolitid, but of 
uncertain specific affinities. The conch is 
evolute, with whorls that are about as wide 
as high on the earlier volutions but gradu- 
ally become more compressed and higher 
than wide. The outer half volution of the 
specimen is half phragmocone and half 
body chamber. The lateral areas are flat- 
tened and the venter is broadly rounded. 
Both the ventral and umbilical shoulders 
are rounded. The umbilical wall slopes to 
the seam at an angle of approximately 45 
degrees. The lateral areas bear widely 
spaced nodes which lie just dorsal of the 
1 ventral shoulders. There are approximately 
seven such nodes on the adoral half volu- 
tion, and these show marked increase in 



size adorally. The shell bears sinuous 
growth lines that are slightly prosiradiate 
on the lateral areas and strongly projected 
forward in a broad arc over the venter. 

The inner whorls, up to a diameter of 
10 mm, are approximately as high as wide 
and the lateral areas bear radial ribs, some 
of which terminate in weak nodes at the 
ventral shoulder. On the next volution, that 
is, to a diameter of 20 mm, the whorls 
gradually increase in height, and the orna- 
ment consists only of widely spaced (four 
per half volution) conspicuous nodes at 
the umbilical shoulder. 

The suture is shown on Figure 40F. The 
large first lateral lobe enclosed the ventro- 
lateral node, and the second lateral lobe 
is on the umbilical wall. It is not difficult 
to find, among the numerous Werfen speci- 
mens illustrated by Kittl (1903), forms 
which are quite similar to the one men- 
tioned here. However, because I am 
dealing with a single specimen, it seems 
best to merely document the occurrence 
of this form. 

Occurrence. Middle shale member of 
Thaynes Formation {Columbites fauna), 
Montpelier Canyon, southeast Idaho. 

Repository. NICZ 9502. 

Genus Diaplococeras Hyatt 

Type species, Cerofifes licconus Hauer, 1865 

Diaplococeras liccanum (Hauer) 

Cerafites liccanus Hauer, 1865: 616, pL 3, figs. 

1-3. 

Dinarites liccanus, — Mojsisovics, 1882: 10, pi. 4, 

fig. 1; Tonunasi, 1895: 69, pi. 4, fig. 14. 
Diaplococeras liccamnn, — Hyatt, 1900: 556; Spath, 

1934: 379, fig. 128; Kiuninel, in Arkell et al., 

1957: L147, fig. 180,6. 

Dinarites (Liccaites) liceanns, — Kittl, 1903: 26; 

Diener, 1915: 123. 

Hauer (1865) based his species on one 
specimen. Mojsisovics apparently had three 
specimens for study; however, none of these 
specimens were available for study to the 
writer. 

Occurrence. Werfen Formation, Muc, 
Dalmatia. 



504 Bulletin ^[uselun of Compavatwc Zoology, VoL 137, No. 3 



Diaplococeras connecfens (Mojsisovics) 
Plate 62, figures 1-4 

Dimirites (Ccratitcs) connccicus Mojsisovics, 1882: 
9, pi. 3, fig. 10. 

Dinuritcs (Liccoitcs) comicctcns, — Kittl, 1903: 
25; Dicner, 1915: 123. 

Diaplococeras conncctcns, — Spath, 1934: 380. 

Dinaritcs circiimplicalns Mojsisovics, 1882: 8, pi. 
3, figs. 8, 9. 

Dinaritcs { Liccaites) circuniplicaitis, — Kittl, 1903: 
24; Dieiicr, 1915: 123. 

Diaj)lococcras circiimplicatns, — Spath, 1934: 380. 
Dinaritcs bianp,nlatns Kittl, 1903: 16, pi. 1, fig. 

1; Diencr, 1915: 120. 

Dinaritcs {llcrccgoviics) dioclctiani Kittl, 1903: 
23, pi. 3, fig. 4; Dicner, 1915: 122; Spath, 

1934: 388. 

Dinaritcs (Liccaites) progressns Kittl, 1903: 26, 
pi. 4, fig. 2; Dicner, 1915: 123; Spath, 1934: 
123. 

Dinaritcs })rogrcssns, — Gancv, 1966: 27, pi. 2, 

fig. 2. 

Poor preservation and misleading illus- 
trations account for at least some of the 
confusion that has surrounded the species 
brought together here. The Werfen For- 
mation contains a compressed form of am- 
monite that is modestly involute with low 
arched venter and conspicuous umbilical 
shoulder and umbilical wall. The suture is 
eeratitic with two lateral lobes. The flanks 
bear slightly prosiradiatc^ ribs. Five species 
liave bc'cn estal)lished for ammonites of the 
above general design. The major difference 
between these “species” is in their state of 
preservation. The specimens of the two 
species described by Mojsisovics — coii- 
ucctcns and circumplicatus — were not per- 
sonally studied. The three species estab- 
lished by Kittl ( 1903) were studied in 
detail. 

The holotype of Dinaritcs dioclctiani is 
shown here on Idate 62, figure 1. The 
specimen is cruslu'd and the opposite side 
from that shown in the photograph has 
b(‘('n destroyed by wcatluaing. Tliere are 
low, narro\\\ [)rosiradiate ribs on the flanks 
that are most conspicuous at and near the 
umbilical shoulck'r and decrc^ase toward 
tlu‘ ventral shouldc'r. The ribs also de- 
crc‘as(' in intcaisity adorall\\ 



The holotype of Dinaritcs hian^ulatus 
is shown here on Plate 62, figures 3, 4. 
This specimen is highly weathered and 
only the body chamber approximates the 
original size and shape; the phragmocone is 
completely distorted by weathering. The 
basic outline of the wdiorls, degree of in- 
volution, and pattern of the suture (taking 
into account the wx'athering) is like that 
of D. dioclctiani. The weathered body 
chamber has faint indications of ribs. 

The holotype of Dinaritcs pro^rcssiis 
Kittl, is shown here on Plate 62, figure 2. 
As can be seen, it also is a highly w eathered 
specimen in wdiieh all surface features are 
obliterated or altered. In shape of whorl 
section, degree of involution and suture, 
it appears surely to be conspecific with the 
other forms included in this species. 

The forms brought together here as D. 
conncctcns differ from D. liccaniim in lack- 
ing periplieral elavi and umbilical tubercles. 

Occurrence. Werfen Formation, Muc, 
Dalmatia, and eastern Bulgaria. 

Repositonj. The specimens described by 
Kittl are in the Natural History Museum, 
Vienna. The specimen described by Ganev 
(1966) is in the Geological Institute of the 
Bulgarian Academy of Science; a plaster 
cast is in the Museum of Comparative Zool- 
ogy- 

Genus Biffnerifes Kittl 

Type species, Tirolifes (Biffnerifes) biffneri 
Kittl, 1903 

Biffnerifes biffneri (Kittl) 

Plate 57, figures 1-6 

Tirolitcs (Biitnerites) hiitneri Kittl, 1903: 67, 

pi. 11, fig. 10; Dicner, 1915: 280. 

Biitnerites hiitneri, — Spnlli, 1934: 381, fig. 130- 
Kiinnnel, in Arkcll, t't :il., 1957: 1.1-17, fig. 

180,3. 

Tirolitcs (Biitnerites) malici Kittl, 1903: 67, pi. 

3, fig. 8; Dicner, 1915: 280. 

Bittnerites malici, — Spath, 1934: 381, fig. 130. 
Tirolitcs (Biitnerites?) tcllcri Kittl, 1903; 68, pi. 
10, fig. 10; Dicner, 1915: 280. 

Of tlic three species Kittl (1903) as- 
signc'd to his new' genus Biitnerites, onl\' 
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the illustrated specimen of each species is 
still preserved. The genotype specimen — 
B. bittiieri — is weathered, measuring 50.5 
mm in diameter, 12.3 mm for the width of 
the adoral whorl, 17.7 mm for the height, 
and 23.1 mm for the diameter of the 
umbilicus. None of the inner whorls are 
preserved. Kittl (1903: pi. 11, fig. 10) 
shows the venter to be sharpened; this, 
however, is entirely due to weathering. 
The normal condition of the venter is 
rounded. The large specimen which repre- 
sents the type of Bittnerites malici is of 
slightly better preservation in that at least 
the inner whorls are preserved. This speci- 
men measures 71.1 mm in diameter, 17.2 
mm for the width of the adoral whorl, 23.1 
mm for the height, and the umbilicus is 
30.6 mm in diameter. Kittl (1903: pi. 2, 
fig. 8) shows prominent prosiradiate shal- 
low constrictions at least on the body 
chamber of the specimen. A photograph 
of the specimen reproduced here on Plate 
57, figure 3, shows no such furrows. It 
should again be emphasized that preserva- 
tion of the Werfen Formation ammonites 
leaves much to be desired and fine surface 
details are seldom preserved. 

The type specimen of Bittnerites telleri 
is a very poorly preserved specimen con- 
sisting only of the outer volution. It mea- 
sures 59.0 mm in diameter, 17.3 mm for 
the width of the adoral whorl, 18.7 mm 
for the height, and the umbilicus is 25.4 
mm in diameter. The prosiradiate shallow 
furrows are visible on part of tlie outer 
volution. This specimen differs from the 
type specimen of B. malici only in having 
slightly more inflated whorls; there is no 
justification for keeping these specimens in 
separate species. 

The genus Bittnerites is known only 
from its type species. 

Occurrence, Werfen Formation, Muc, 
Dalmatia. 

Repository, Natural History Museum, 

Vienna. 



Genus Doricronites Hyatt, 1889 
Type species, Ammonites bogdoanus v. 
Buch, 1831 

Doricronites bogdoanus (v. Buch) 
Text-figure 40 

Ammonites bo^doomis v. Buch, 1831: pi. 2, fig. 

1; V. Buch, 1848: 16, pi. 5, figs. 6, 7. 

Goniatites hogdoamis, — de Verneuil, in Murchisou, 
Verneuil and Keyscrling, 1845: 366, pi. 26, 

fig. 1. 

Ceratites bogdoanus, — Aucrbacli, 1871: 49, pi. 

4, figs. 1-8. 

Balatonitcs bogdoanus, — Mojsisovics, 1882: 87, pi. 
80, figs. 1-4. 

Dorikranites ])ogdoanus, — Hyatt, in Whitcaves, 
1889: 145; Spath, 1934, p. 382, fig. 131; 

Kuiumel, in Arkell et ah, 1957: L147, fig. 

180, 2. 

Doricranites bogdoanus, — Diener, 1915: 129; 

Kiparisova, 1947: 169, pi. 43, fig. 1; Astakhova, 
1960a: 155; Astakhova, 19601): 149; Shevyrev 
and Shlezinger, 1960: 1418; Astakhova, 1962: 
70, 75. 

Balatonitcs rossicus Mojsisovics, 1882: 89, pi. 80, 
fig. 5. 

Dorikranites rossicus, — Hyatt, in Whiteaves, 1889: 
145. 

Doricranites rossicus, — Diener, 1915: 129; Kipari- 
sova, 1947: 170, pi. 43, fig. 4; Astakhova, 

1960a: 154, 157; Astakhova, 1960b: 149; 

Shevyrev and Shlezinger, 1960: 1418; Astak- 

hova, 1962: 75. 

Doricranites tumulosus Astakhova, 1960a: 154, 

pi. 35, fig. 2, te.xt-figs. 18, 19; Astakhova, 1960b: 
149; Astakhova, 1962: 75. 

Doricranites lanceolatus Astakhova, 1960a: 155, 

pi. 36, fig. 1, text-figs. 20, 21; Astakhova, 1960b: 
149. 

Doricranites schairicus Astakhova, 1960a: 156, 

pi. 36, fig. 2, text-figs. 22, 23; Astakhova, 
1960b: 149; Astakhova, 1962: 75. 

Doricranites ovatiis Astakhova, 1960b: 149. 
Doricranites discus Astakhova, 1960b: 149. 
Doricranites rarecostatus Astakhova, 1960b: 149. 

The criteria used to differentiate these 
several species of Doricranites are mainly 
ornamentation and shape of the whorl sec- 
tion. Examination of the few illustrations 
of these species suggests that the degree of 
ornamentation and compression of the 
conch are highly variable features. One 
gets the impression from Astakhova's dis- 
cussion of the stratigraphy of the Scythian 
formations of the Mangyshlak Peninsula 
that Doricranites is a common fossil and 
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that most if not all of the species listed 
above occur together. On the basis of 
experiences with other ornamented Scythian 
ammonoids in which large numbers of 
specimens are axailable, it appears much 
more plausible that the species listed in the 
synonymy are part of a single species com- 
plex characteristic of a particular horizon 
in southern U.S.S.R. The only other species 
assigned to this genus is D. acutus which 
is considerably more involute. The suture 
of D. bogdoauus is illustrated on Figure 
400. 

Occiurcncc. Scythian strata, Mount Bo- 
gdo, Mangyshlak Peninsula, and region 
of Tuarkyr in Turkmenia, southern U.S.S.R. 

Doricranifes acufus (Mojsisovics) 

Balatoniics acutus Mojsisovics, 1882: 89, pi. 80, 

6 . 

DorikrauHcs acutus, — Hyatt, in Whiteaves, 1889: 

Its. 

Doricrauites acutus, — Dicner, 1915: 129; Astak- 

lio\a, 1960a: 159; Sc1ic\’>tcv and Shlczin^er, 

1960; 1418. 

Suhdoricrauites discoidcs Astakhova, 1960a: 158, 
pi. 35, fi.^s. 3, 4, te.\t-fig. 24 {tiowoi nudum 
of Bajaniiias, 1936). 

Subdoricranit(\s orbiculatus Astakhova, 1964: 380, 
pl. 1, fig. 2. 

This species differs from bogdoauus in 
being more compressed, more involute, and 
generally with a more subdued pattern of 
ornamentation. 

Occurrence. This species along with D. 
bogdoauus is apparently quite common in 
the Doricrauites Zone of Astakhova ( 1960a, 
b, 1962) at Mount Bogdo, Mangy.shlak 
Peninsula, and the region of Tuarkyr in 
Turkmenia. 

Family DINARITIDAE Mojsisovics, 1882 
Genus Dinarites Mojsisovics, 1882 
Type species, Cerofiies dalmafinus Hauer, 
1865 

1 recognize here four specie's of Dinarites, 
all conlined to the western region of Tethys. 
The genus is an important member of the 
Werlen fauna where' it is represen tcel by 



two species. One of these (caruiolicus) 
is the type species of CaruioUtes; this genus 
is considered to be a synonym of Dinarites. 
The presence of Dinarites dahnatinus in the 
Subcohunbites fauna of Chios is an im- 
portant link in dating the Werfen fauna. 
The other two species of Dinarites (liat- 
sikasi and undatus) are quite distinct from 
dahnatinus and caruiolicus but closely re- 
lated to each other. Dinarites liatsikasi is 
from the Sid)cohnnbitcs fauna of Chios 
and D. undatus from the upper Scythian 
formations of the Mangyshlak Peninsula. I 

I' 

Dinarites dalmafinus (Hauer) 

Plate 58, figures 1-10; Plate 59, 1 , 
figures 1-11; Plate 60, figures 1-8; J 
Text-figure 40 

Ccratites dahnatinus Hauer, 1865: 615, pl. 2, 

figs. 3, 4. 

Dinarites dahnatinus, — Mojsisovics, 1882: 8, pl. 

1, figs. 7, 8; Kitll, 1903: 18, pl. 2, figs, 1-11, 
pl. 3, figs. 1, 2; Hyatt and Smith, 1905: 162; 
Arthaber, in Freeh, 1906: pl. 34, fig. 17; Dieiier, 
1915; 120; Kiimmel, in Arkcll, et ah, 1957: 

L148, fig. 181, 1; Cianev, 1961: 182, pl. 2, 

ligs. 4, 5, 8, pl. 4, fig. 6, pl. 6, fig. 2. 

Dinarites dahnatinus var. e.xtensus Kittl, 1903: 

20, pl. 2, figs. 8, 9. 

Di)iaritcs dahnatimis var. jdurimeostatus Kittl, 

1903: 20, pl. 2, figs. 10, 11. 

Dinarites dahnatinus var. externephmatus Kittl, 

1903: 20, pl. 2, figs. 1, 2. 

Plococeras dahnatimon, — Hvatt, 1900: 556; Spath, 
1934: 388, fig. 134. 

Dinarites nudus Mojsisovics, 1882: 6, pl. 1, figs. 

5, 6; Kittl, 1903: 17, pl. 1, figs. 11-13; Diener, 
1915: 122; Renz and Renz, 1948: 48, pl. 1, 

figs. 1, 2. 

Dinarites laevis Tommasi, 1902: 347, pl. 13, figs. 

4, 5; Kittl, 1903: 13, pl. 1, figs. 1-3, pl. 3, figs. 

10, 11; Diener, 1915; 121; Spath, 1934: 386. 
Ccratites tnuehianus Hauer, 1865; 613, pl. 2, 

ligs. 5, 6. 

Dinarites mucliiaujis, — Mojsiso\’ics, 1882: 6, pl. 1, 
fig. 4; Kittl, 1903: 15, pl. 1, figs. 4-8; Artha- 
her, in Freeh, 1906: pl. 34, fig. 16; Watten- 

burg, 1908: 285, pl. 40, fig. 20; Diener, 1915: 
121; Spath, 1934: 386, fig. 132; Ganev, 1966; ' 
26, pl. 1, figs. 3a-e. 

Dinarites evolutior Kittl, 1903; 16, pl. 1, figs. 9, 

10; Diener, 1915: 121; Spath, 1934: 384; ) 

R('u/, and Ihuiz, 1948: 49, pl. 1, fig. 4; 

Kollarova-Andrusovoxa, 1961; 29, pl. 3, fig. 2. 
Dinarites (?) aiigtdatiis Kittl, 1903: 22, pl. 3, 

fig. 9. 
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Diuaritcs mnlticostatiis Kittl, 1903: 21, pi. 3, fig. 

3; Dicncr, 1915: 122. 

Diuaritcs tirolitoicles Kittl, 1903: 21, pl- 7, figs. 

1-3; Diener, 1915: 122. 

Diuaritcs hulgaricus Berndt, 1934: 8, pl. 2, fig. 8. 

Aside from Tirolitcs the most common 
element in the Werfen Formation fauna of 
the Alps and associated regions is Dinarites. 
A number of species names have been in- 
troduced for the dinaritids of this region 
but basically there are two main speeies, 
the first, encompassing predominantly 
smooth forms (muchiauus), and the second, 
ornamented forms with ribs {dalmatinus) . 
This second species had l)een set aside 
early (Hyatt, 1900) as the type of PIoco- 
ccras. The latter genus had been accepted 
by Diener (1915) and Spath (1934). How- 
ever, the selection of dalmatinus as the 
type of Dinarites Mojsisovics (1SS2), by 
Hyatt and Smith (1905, p. 162), makes 
Plococeras a synonym of Dinarites. Whereas 
the earlier authors wished to separate the 
smooth and ornamented dinaritids into 
distinct genera, my own studies bring me 
to the conclusion that we are dealing here 
with a single species complex rather than 
several species in two different genera. 

The largest single collection of Werfen 
Formation dinaritids is that studied by 
Kittl (1903) and on deposit in the Natural 
History Museum, Vienna. The measure- 
ments of 38 specimens are listed on Table 
46 and plotted on Figure 42. These 38 
specimens represent the most complete 
and best preserved specimens available to 
Kittl, who illustrated most of them. Practi- 
cally all of the remaining specimens that 
Kittl assigned to this or that species of 
dinaritid are very poorly preserved and of 
somewhat doubtful value. Kittl’s illustra- 
tions are line drawings of better than 
average quality but yet lacking in not 
conveying the nature of preservation, im- 
perfections in the conch, and at times with 
errors in artistry. All of the earlier illustra- 
tions for the Werfen Formation dinaritids 
are line drawings (e.g. Mojsisovics, 1882), 
and most of the more modern illustrations 



are impossible to decipher due to faulty 
printing and poor paper. Plates 58, 59, 
and 60 have photographic prints of the 
principal dinaritids studied by Kittl (1903). 
The smoothness of some of the specimens 
is clearly due to weathering and preserva- 
tion. The number and intensity of the ribs 
is highly variable. Finally, there is a fair 
degree of variation in the diameter of the 
umbilicus (Fig. 42). Study of all of KittFs 
specimens assigned to these species of 
dinaritids ( smooth-muehia}iiis; rihhcd-dal- 
matinus) leads me to believe there is com- 
plete gradation from smooth to strongly 
ribbed forms. This observation plus the 
fact that all combinations of the moipho- 
logical grades are found in nearly every 
fossiliferous locality in the Werfen Forma- 
tion brings me to the conclusion we are 
dealing with a single, variable species. 

The suture is illustrated on Figure 40H-J. 

The dinaritids are a very small element 
in the Suheolumhites fauna of Chios. Renz 
and Renz (1948) record two specimens of 
Dinarites nudus Mojsisovics and two speci- 
mens of Dinarites evohitior Kittl. These 
specimens fall well within the range of 
variability recognized for Dinarites dal- 
matinus and are thus considered synonyms. 
The two specimens assigned to Dinarites 
liatsikasi (Renz and Renz, 1948: 49, pl. 1, 
fig. 3) are of special interest for the close 
similarity they show to Dinarites undatus 
Astakhova (1960a) from the Mangyshlak 
Peninsula. Each of these species is distinct 
from D. dalmatinus in ornamentation and 
in suture. 

Oeeurrenee. Primarily in Werfen Forma- 
tion of the Alps and related regions. A few 
specimens are known from the Subeohim- 
bites fauna of Chios. 

Repository. The Werfen Formation speci- 
mens are in the Natural History Museum, 
Vienna; those from the Subeolumbites 
fauna of Chios are in the Natural Histoiy 
Museum, Basel, NHMB J13683-6; the 
specimens from eastern Bulgaria recorded 
by Ganev (1961, 1966) are in the Geologi- 
cal Institute of the Bulgarian Academy of 
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Table 46. Measuremexts of Dinarites dalmatinus (Hauer) from Werfen Formation, Muc, 
Dalmatia. All specimens are in Natural FIistory Musee’Ai, \4enna; data plotted on gilvpii of 

Figure 42. 
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32.3 
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49.9 


17.2 
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47.0? 
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23.7 
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27.6 


50.5 


21.7 


36. 
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16.3 


10.0 


18.1 


43.5 


26.6 
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46.6 
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20.5 


10.2 
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44.0 


21.9 


37. 


34.7 
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15.5 


9.2 
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44.7 


26.5 


19. 


45.5 


11.4 


19.2 


10.9 


25.1 


42.2 


24.0 


38. 


26.2 


6.3 


13.5 


3.8 


24.4 


51.5 


14.5 



1. Plesiotype, — Kittl (1903: pi. 2, fig. 5>. 

2. Plesiotvpe,- -Kittl (1903: pi. 2, fig. 6). 

3. Plesiotype, Kiltl (1903, pi. 2, fig. 4). 

4. Plesiotype,— -Kitll (1903, pi. 2, fig. 7). 

5. Unfigured paratype, Dinarites evohitior Kittl. 

6. Unfigiired parat>pe, Dinarites muiticostatns Kittl. 

7. Plesiotype, — Kittl (1903: pi. 2, fig. 1). 

8. Unfigiired paratype, Dinarites eiolntior Kittl. 

9. Syntype, Dinarites eioJutior Kittl (1903: p\. 1, fig. 10). 

10. Plesiotype, Dinarites niuchianus, — Kittl (1903: pi. 1, lig. 0). 

11. Figured type, Dinarites iirolitoidcs Kittl ( 1903: pi. 7, fig. 2). 

12. Plesiotype, Dinarites innchianus, — Kittl (1903: pi. 1, fig. 8). 

13. Syntype, Dinarites evohitior Kittl (1903: pi. 1, fig. 9). 

14. Unfigured paratype, Dinarites tirolitoidcs Kittl. 

15. Uniigiired paratype, Dinarites evohitior Kitll. 

16. Plesiotype, Dinarites laevis,— KiU\ (1903: pi. 1, fig. 1). 

17. Plesiotype, — ^Kitll (1903: pi. 2, fig. 8). 

18. Plesiotype, Dinarites wnchianns, — Kittl (1903: pi. 1, lig. 7). 

19. Plesiotype, Dinarites nndns, — Kitll (1903: pi. 1, fig. 13). 

20. Figured tvpe, Dinarites tirolitoidcs Kittl (1903: jil. 7, tig. 3). 

21. Plesiotype— Kittl (1903: pi. 2. fig. 9). 

22. Figured type, Dinarites imdtieostatns Kittl ( 1903: pi. 3, fig. 3). 

23. Unfigured paratype, Dinarites evohitior Kittl. 

24. Plesiotype, — Kittl (1903: pi. 2, fig. 11). 

25. Plesiotype, Dinarites laevis , — Kittl (1903: pi. 3, fig. 11). 

26. Plesiotype,— Kittl (1903: pi. 2, fig. 2). 

27. Unfigured paratype, Dinarites tirolitoidcs Kittl. 

28. Plesiotype, Dinarites laevis, — Kittl ( 1903: pi. 1, lig. 2). 

29. Plesiotype, — Kitll (1903: pi. 3, fig. 1). 

30. PlesiotvjH-, Kittl (1903: pi. 2, fig. 10). 

31. Plesioty]>e, Kittl (1903; pi. 3, fig. 2). 

32. Plesiotyjie, Dinarites miiehianns, Kittl (1903: pi. I, tig. 5). 

3.3. PlesiotyjK', Dinarites niu/ns,— Kitll (190.3: pi. 1, lig. 11). 

3 1. Figured tyt>e, Dinarites tirolitoidcs Kittl ( 1903; pi. 7, lig. 1 ). 

35. Plesiotype, Dinarites laevis, ~~K\U\ (1903: ]>1. 1, fig. 3). 

36. Plesiotype, Dinarites laevis, — Kittl (1903: pi. 3, fig. 10). 

.37. Unlignred i)arat\])e, Dinarites evolnfior Kitll. 

38. Plesiotype, Dinarites innehianns, — Kittl (190.3: jil. 1, lig. 4). 
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DIAMETER 



Figure 42. Variation in whorl height |H) and umbilical diameter (U) of Dtnarifes dalmafinus (Hauer), from Werfen Forma- 
tion, Muc, Dalmatio. The data on this graph are from Table 46. 
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Table 47. Measurements of specimens of Di- 

NARITES CARXIOLICUS ( MOJSISOVICS ) FROM THE 

WTrfen Formation, Dalmatia, figlhied by 
Kittl (1903). All specimens are in the Natu- 
ral History Musel^m, Vienna. 
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Pl. 5, 


lig. 1). 
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Plesiotype, 


—Kittl 


(1903: 


pK 5, 


fig. 2). 







3. Holot>'pe, Tiwlites hetewphanus Kittl (1903: pi. 5, 
fig. 7). 

4. Synt\pe, Tiwlites scrratclobatus Kittl (1903: pi. 5, 
fig. 0). 

.5. Plesiot>pe,~ — Kittl (1903: pi. <5, fig. 3). 

6. Syntype, Tiwlites serratelobatus Kittl (1903: pi. 5, 
fig. 5). 

7. Plesiotype, — Kittl (1903: pi. 5, fig. 4). 

Science; plaster casts are in the Museum 
of Comparative Zoology. 

Dinorifes corniolicus (Mojsisovics) 

Plate 61, figures 1-8 

Tiwlites cariiiolicus Mojsisovics, 1882: 65, pi. 1, 
fiss. 2, 3; Kittl, 1903: 35, pi. 5, figs. 1-4; 
Diener, 1915: 277. 

Carniolites corniolicus, — Arthaher, 1911: 241, 250; 
Spath, 1934: 392, fig. 136; Kiinimcl, in Arkell, 
et al., 1957: L148, fig. 181,3; Kollarova-Anclni- 
sovova, 1962: 31, pi. 2, figs. 6a-c, pi. 3, fig. 4. 
Tirolites scrralclobatus Kittl, 1903: 36, pi. 5, figs. 

5, 6; Arthaher, 1911: 250; Diener, 1915: 279. 
Tirolites hctcro])liaiws Kittl, 1903: 38, pi. 5, fig. 
7; Arthaher, 1911: 250. 

This species differs from the “smooth” 
class of dinaritids merely in the presence 
of fairly prominent tubercles near the ven- 
tral shoulder on the adoral part of the 
phragmocone and body chamber. I can 
sec no justification for a separation at the 
generic level. Kitths types of the species 
brought together here as D. earuiolicus ai(‘ 
illustrated here on Plate 61. The measure- 
ments of these spc'cimens are shown on 
Table 47. 

Occurrence. Tlu’ specinu'ns studied here 
are from the Werfen Formation, Muc, Dal- 



matia. The species is also recorded from 
the same formation in Czechoslovakia 
( Kolhh'ova-Andrusovova, 1961, 1962). 

Repository. The specimens from Muc, 
studied here, are in the Natural History 
Museum, Vienna. 

Dinorifes liofsikosi Renz and Renz 
Text-figure 40 

Diuarites liatsikasi Renz and Renz, 1947: 60, 75; 
Renz and Renz, 1948: 49, pi. 1, fig. 3. 

Ornamentation and suture (Fig. 40N) 
differentiate this species from Dinarifes 
dahnatiims. The ribbing consists of slightly 
prosiradiate folds that cross a subtruncate . 
venter. The suture is goniatitic but wa'th a 
very broad first lateral lobe. The holotype 
measures 35.7 mm in diameter, 11.2 mm 
for the w idth of the adoral wTiorl, 16.2 mm 
for the height, and 9.8 mm for the diameter 
of the umbilicus. This species is very simi- 
lar to Diuarites umlatus Astakhova from 
the Mangyshlak Peninsula. In that species 
the radial ribs are slightly sinuous and are 
somewdiat enlarged at the umbilical shoul- 
der. The suture, likewise, has a much ' 
narrower first lateral lobe. T’here is a su- j 
perficial similarity in conch form to Cucoco- . 
ceras as indicated l)y Renz and Renz ( 1948) I 
but the suture is completely different. [ 

Occurrence. Suheolumhites fauna, Chios. 
Repository. Holotype NUMB J13687, 
paratypes NUMB J13688. 

Dinarifes undafus Astakhova 
Text-figure 40 

Diuarites uudatus Astakhova, 1960a: 152, pi. 34, 
fig. 9, toxt-fig. 17. 

A species of the general design and form 
of D. liatsikasi from the Suhcohnnhitcs 
fauna of Chios. The general features are 
discuss(‘d under thc‘ discussion of that spe- 
cies. The suture is illustrated on I'igure ' 
40M. I 

Occurrence. Tirolites Zone of Astakhova | 
(1960a), Mangyshlak Peninsula. 



Ammoxoids of the Late Scythian (Lower Triassic) • Kimunel 511 






Genus Hololobus (KittI) 

Type species, Tirolifes (Hololobus) mono- 
pfychus KittI, 1903 
Hololobus monoptychus (KittI) 

Plate 70, figures 1, 2; Text-figure 40 

Tirolifes (Hololobus) monoptychus KittI, 1903: 33, 
pi. 4, fig. 9; Diencr, 1915: 280. 

Hololobus monoptychus, — Spath, 1934: 390, fig. 
135; Knmmel, in Arkc41, et al., 1957: L148, fig. 
181,5. 

The type, and only specimen, of this 
species and genus is of only fair preserva- 
tion. It measures 61.8 mm in diameter, 15.7 
mm for the width of the adoral whorl, 
26.7 mm for the height, and the umbilicus 
is 16.8 mm in diameter. The critical point 
of interest with this species is the nature 
of the ventral lobe. Examination of the 
type specimen clearly shows that Kittl’s 
drawing of the suture (Fig. 40K) is ac- 
curate. Like KittI, I could not observe any 
trace of a ventral siphuncle, but this I 
attribute more to faulty preservation than 
to anything else. 

Occurrence. Werfen Formation, Muc, 
Dalmatia. 

Repository. Natural History Museum, 
Vienna. 

Genus Pseudodinorites Hyatt 
Type species. Dinorites mohamedanus 
Mojsisovics, 1882 

Pseudodinorites mohomedonus (Mojsisovics) 
Plate 57, figures 7-9; Plate 62, figure 6 

Dinarites mohamedanus Moisisovics, 1882: 7, pi. 
40, fig. 12. 

Pseudodinarites mohamedanus, — Hyatt, 1900: 559; 
Spath, 1934: 387, fig. 133; Kiimmel, in Arkell 
etal, 1957: L148. 

Dinarites (Herce^ovites) mohamedanus, — KittI, 

1903: 22, pi. 3, figs. 5-7; Diencr, 1915: 122. 

This species is supposedly characterized 
by an evolute, smooth conch with rounded 
but slightly compressed whorls and suture 
with ceratitic lobes. Mojsisovics’ type speci- 
men was not studied; the specimens as- 
signed to this species by KittI are illustrated 



here. These specimens are so poorly pre- 
served they add little to our understanding 
of this genus or species. The few speci- 
mens of this species have all come from the 
Werfen Formation of the Alps and adjacent 
regions. Simionescu (1908: 161) recorded 
a specimen as Dinarites cfr. mohamedanus 
from eastern Rumania. This is the only 
species that has been assigned to this 
genus. It is cpiite clear much more data 
are needed to evaluate the generic relations 
of the species. 

Occurrence. KittFs specimens illustrated 
here are from the Werfen Formation, Muc, 
Dalmatia. 

Repository. KittFs specimens are in the 
Natural History Museum, Vienna. 

Family HELLENITIDAE Kummel, 1952 
Genus Hellenites Renz and Renz, 1947 
Type species, Tropiceltites proemoturus 

Arthaber, 1911 

Evolute forms with subquadrate whorl 
section. Lateral sides with rectiradiate to 
radial ribs which curve adorally on ventral 
shoulder forming an acute junction with a 
median ventral keel; ribs may or may not 
cross keel. Suture with simple pronged 
ventral lobe, large, denticulated lateral 
lobe and very simple second lateral lobe, 
saddles rounded. 

This extremely interesting and somewhat 
anomalous group of late Scythian am- 
monoids has been the source of an evolving 
confusion. The group was first recognized 
by Arthaber (1911) on the basis of two 
specimens from the Subcolumbites fauna 
of Albania. Neither of these two specimens 
had the suture preserved, and on the basis 
of the conch form and ornamentation, he 
placed them in the genus Tropiceltites, a 
common late Triassic (Carnian) group. A 
more complete understanding of Arthaber’s 
species was not possible until Renz and 
Renz (1948) described and illustrated a 
number of conspecific fonns from the Sub- 
columbites fauna of Chios. The suture is 
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well preserved on tliese Chios specimens 
and shows that it is very different from the 
suture of the late Triassic Tropiccltites. On 
this basis, Renz and Renz erected the genus 
UeUcuitc.s. 

Neither of these autliors, however, liad 
taken note of Pscudluivpoccms spiuiger 
Waagen (1895: 130, pi. 21, fig. 1). This 
species was l)ased on a single specimen 
from a horizon Waagen considered to be 
near the top of liis Ceratite formation in 
the Sheik-Budin Hills of the Trans-Indus 
Region. Spath (1951: 8) correctly pointed 
out that the specimens may belong to an 
Upper Triassic hildoeeratid or some other 
related form. 

J. P. Smith (1932) assigned a single 
specimen from the Columhites fauna of 
southeastern Idaho to the genus Pseudhav- 
poceras. Spath (1951: 9) made the claim, 
and correctly so, that since Pscudharpo- 
ccras w^as based on a poorly preserved 
specimen of uncertain stratigraphic posi- 
tion this genus should be rejected. He then 
introduced the genus Pseudarniotites with 
Pseudliavpoccvas idaliocnse Smith (1932: 
81, pi. 49, figs. 17-19) as type. Spath was 
at this time unaware of the genus HeU 
Icnifcs Renz and Renz, 1948. Pseudharjw- 
rem.y idaho(uisc is clearly a species of IIcP 
Icuites. 

The specimc'u Waagen described and 
illustrated as Psiuidhavpoccnis spiuigev is 
not in the collections of the Geological Sur- 
vey of India. There is, however, a partial 
mold of one side plus a plaster east. These 
have been illustrated and discussed by 
Ivummel (1966) and his concliisioi^ was 
similar to that of Spath: that the genus and 
sjx'cies sliould be rejected. 

The Sid)coluud)itcs fauna of Chios has 
two s]X‘cies of this genus. One or both of 
llu‘se two species art' rt'eognized Irom tlu' 
same horizon in Kvv angsi, China, from tlu' 
Prii7K)ryt‘ Region, eastern Sibcaia, and the 
Tobin Formation of Nevatla. Helduiite.s 
idaliocnse occurs in the Columhites launa 
of southeastern Idaho. 



Table 48. Measurements of Uellenites vrae- 
MATUKUS (ArtuVBEr) FROM SUBCOLUMBJTES 
FAUNAS, Albania and Chios. 





D 


v\ 


H 


u 


VV/D 


H/D 


U/D 


1. 


55.2 


13.2 


17.7 


25.5 


23.9 


.32.1 


46.2 


2. 


53.4 


14.3 


15.0 


29.0 


26.0 


27.2 


54.5 


3. 


52.3 


15.9 


10.8 


26.2 


30.4 


32.2 


50.1 


4. 


48.2 


12.2 


14.0 


23.0 


25.3 


29.1 


47.8 


5. 


47.0? 


13.2 


14.5? 


22.4 


28.1? 


.30.9? 


47.6? 


0. 


40.2 


11.7? 


13.8 


18.0 


25.4? 


29.9 


41.0 


'T 

< . 


44.2 


11.0? 


14.4 


20.5 


27.2? 


.32.6 


46.4 


8. 


43.3 


13.0 


13.2 


21.1 


30.0 


30.0 


48.7 


9. 


42.1 


12.1? 


12.8 


20.2 


28.7? 


30.4 


47.9? 


10. 


30.8 


10.3 


10.5 


17.1 


28.0 


28.5 


46.5 


11. 


30.7 


10.7 


10.7 


17.4 


29.2 


29.2 


47.4 


12. 


30.3 


9.0? 


11.9 


16.0 


26.4? 


32.8 


45.7 


13. 


30.2 


9.2 


10.1 


19.2 


25.4 


27.9 


53.0 


14. 


35.8 


10.8 


11.0 


16.0 


30.2 


30.7 


44.7 


15. 


34.1 


10.7 


10.4 


14.6? 


31.4 


30.5 


42.8 


10. 


33.4 


10.1 


11.1? 


14.5 


30.2 


33.2? 


43.4 


17. 


33.0 


9.8 


10.9 


14.7 


29.7 


33.0 


44.5 


18. 


25.7 


8.0 


0.8 


13.0 


31.1 


26.5 


50.6 


19. 


25.7 


8.2? 


9.1 


10.2 


31.9? 


35.4 


39.0 


20. 


25.5 


7.5 


7.5 


10.8? 


29.4 


29.4 


42.4? 


21. 


23.3 


0.8 


7.7 


9.0 


29.2 


33.0 


41.2 


22. 


19.1 


7.8? 


6.2 


8.8 


40.8? 


32.4 


46.0 


23. 


10.0 


0.1 


6.0 


7.0 


36.7 


36.1 


42.2 


24. 


13.8 


0.3 


4.8 


5.6? 


45.7 


.34.8 


40.6? 



1. SMitvpe, U. pracmaturus var. acgocica Renz and Renz 
(1947: 60; 194S, pi. 2, fig. 6), NUMB J13664. 

2. Holotvpe, II. trikkalinoi Renz and Renz (1947: 60, 
75; 1948, pi. 2, fig. 2). NUMB J 13668. 

3. 9, 15, 18, 24. Unfigured paratypes, II. irikkalinoi, 
Maradovuno, Chios, NUMB J13672. 

4. 23. Unfigured paratypes, Kephalovauio, Chios, XllMB 
J 13673. 

5. S\'nlvpe, II. pracmaturus var. acgacica Renz and Renz 
(1947: 60; 1948, pi. 2, fig. 8), NUMB J13665. 

6. to, 14, 16, 17, 20, 21. Unfignred paratypes, 

Maratlo%aino, Chios, NUMB J 13662. 

7. Type specimen, II. trikkali)ioi var. gracca Renz and 
Renz (1947: 60; 1948, pi. 2, fig. 5); NUMB J13674. 

8. Plesiolvpe, — Renz and Renz ( 1948: pi. 2, fig. 7), 
NUMB J 13660. 

11. Plesiolvpe, -Renz and Renz (1948: pi. 2, fig. 3), 
NUMB J 1366 1. 

12. Svntv]>e, II. pracmaturus var. acgacica Renz and Renz 
(1947; 60; 1948, pi. 2, fig. 9), NUMB J 13667. 

13. ParaUpe, II. irikkaliuoi Renz and Renz (1948: pi. 2, 
fig. 4), NUMB J 13671. 

19. Holotvpe, II. })racmalurus (Arlhaher, 1911: pi. 24 
(8), figs. 9a, 1>), PlUV^ 

22. Hoiotvpe, II. pracmaturus var. (Arlhaher, 1911: pi. 
24(8), figs. 10a, b), PlUVC 



Hellenifes proemofurus (Arthaber) 

Plate 7, figures 1-4; Text-figure 43 

TrouiccUites jmtewahtnts Artliaber, 1911: 208, pi. 

2-1(8), fijgs. 9a, 1): C. Honz, 1928: 155. 
TropiceUilcs ? praemoturus var. Arlhaher, 1911: 
209, pi. 24(8), t\gs. lOa, h. 

Tropiccltites (?) pracmalnrus, — Oiener, 1915: 300. 
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Figure 43. Diagrammatic representation of the suture of: A, Hellenites trikkalinoi Renz and Renz (1948: pi. 2, fig. 2b), 
at a diameter of 35 mm; B, H. praemalurus (Arthaber),— Renz and Renz (1948: pi. 2, fig. 8b), at a diameter of 30 mm; C, 
H. radiafus Renz and Renz (1948: pi. 2, fig. 13b), at a diameter of 20 mm; D, H. idahaense (Smith) (U5NM 74994), at a 
diameter of 1 3 mm. 

Specimens of figures A-C from Subcolumbites fauna, Chios; specimen of figure D from Columbites fauna of southeast 
Idaho. 



llcUenites pracmaiimis, — Renz and Renz, 1947: 
60, 75; Renz and Renz, 1948; 44, pi. 2, figs. 
3-3a, 7-7a; Knminel, in Arkell et al., 1957: 
L149, figs. 181, 6a-e. 

Hellenites praematurus var. ae^aeiea Renz and 
Renz, 1947: 60; Renz and Renz, 1948: 45, pi. 
2, figs. 6-6b, 8-8b, 9-9a. 

Hellenites trikkalinoi Renz and Renz, 1947 : 60, 
75: Renz and Renz, 1948: 46, pi. 2, figs. 1-la, 
2-2b, 4-4b. 

Hellenites trikkalinoi var. p^raeea Renz and Renz, 
1947: 60; Renz and Renz, 1948: 46, pi. 2, figs. 
5-5b. 

Hellenites cf. praemattmts, — Chao, 1959: 145, pi. 
41, figs. 1, 2 ( not 3, 4 ). 

This species was established by Arthaber 
on the basis of two specimens, one of which 
he considered to be a \ariety. The preser- 
vation of both of these specimens leaves 
much to be desired. The measurements 
are as follows; 

D W H U WDHDU/D 

25.7 8.2? 9.1 10.2 31.9? 35.4 39.7 

Holotype — Arthaber, 1911: pi. 24(8), 
fig. 9a, b. 

19.1 7.8? 6.2 8.8 40.8? 32.5 46.1 



Paratype — Arthaber, 1911: pi. 24(8), fig. 
10 a, b. 

The suture is not preserved on either of 
these specimens. 

This anomalous late Scythian species 
remained somewhat of a prol)lcm until the 
disco\ery of the contemporaneous Suh- 
coltnnbifes fauna from Chios. A number of 
specimens of II. praematurus have been 
well illustrated by Renz and Renz (1948). 
In addition to 11. praematurus, these au- 
thors recognized a variety and another 
species based mainly on the relative promi- 
nence of the ribs. It is apparent on exam- 
ination of the large number of specimens 
in the fauna studied by Renz and Renz 
that there is wide variation in rib promi- 
nence, and that there are gradational forms 
connecting the species and varieties rec- 
ognized. In the other morphological fea- 
tures, as width, height and umbilical di- 
ameter, there is relatively little variation 
(see Table 48 and Figure 44). The sutures 
are illustrated on Figures 43 A, B. 

Chao (1959) obtained tw^o fragmentary 
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specimens from separate localities of the 
Suhcolumbites horizon, which he described 
as II. cf. pracmaturus. One of these speci- 
mens (Chao, 1959: pi. 41, figs. 1, 2) is 
identical in rib pattern, conch shape, etc., 
to II. praeviaturus. Though a suture is not 
preserved on this speeimen, 1 believe it to 
be a valid representative of II. praema- 
turus. The seeond specimen is more frag- 
mentary and of poorer preservation. The 
rib pattern, howe^’er, compares favorably 
with II. radkitus. 

Occurrence. S ub coin mbit es faunas of Al- 
bania, Chios, and Kwangsi, China (Chao 
collections 542a, 546). 

Repository. Ilolotype and paratype, in 
the Paleontologieal Institute, Vienna; spec- 
imens from Chios, plesiotypes, Renz and 
Renz (194S: pi. 2, figs. 3-3a) NUMB 
J13661, (1948: pi. 2, figs. 7-7a) NHMB 
J13660; nnfigurc^d specimens from Mara- 
dovuno NUMB J13662; unfigured speci- 
mens from Kephalovuno NUMB J13663; 
type specimens, II. praemaiiirus var. aegae- 
ica Renz and Renz (1948: pi. 2, fig. 6) 
NUMB J13664, (pi. 2, figs. 8-8a) NHMB 
J13665, (pi. 2, fig. 8b) NUMB J13666, (pi. 
2, fig. 9) NUMB J13667; holotype II. trik- 
kalinoi Renz and Renz (1948: pi. 2, fig. 
2-2a) NHMB 1 13668; paratypes, Renz and 
Renz (1948: pi. 2, fig. 1) NHMB J13670, 
(pi. 2, fig. 4) NHMB J13671, (pi. 2, fig. 
2b) NHMB J 13669; unfigured paratypes 
from MaradoMino NHMB J 13672, from 
Kephalovuno NHMB J13673; type speci- 
men II. trikkaliiioi var. graeca Renz and 
Renz (1948: pi. 2, fig. 5) NHMB J13674. 

Hellenifes radiofus Renz and Renz 
Text-figure 43 

Ilellenites (Pallasites) radial us Renz and Renz, 
1947: 60, 75; R('nz and Renz, 1948: 47, pi. 2, 
fiKs. 12-12b, 13-131). 

Ilellenites (Pallasites) striatus Renz and Renz, 
1947: 60, 75; Renz and Renz, 1948: 47, pi. 2, 
fi^s. 11-1 la. 

Ilellenite.s (Pallasites) striatus var. deusieostata 
Renz and Renz, 1947: 60, 75; Renz and Renz, 
1948: 48, pi. 2, 10-101). 

Ilellenites ef. praematurus Chao, 1959: 145, pi. 
41, 3, 1 (not 1 and 2). 



Table 49. Measurements of Hellenites radi- 
ATUs Renz and Renz from the Suhcolumbites 
FAUNA OF Chios. 





D 


\v 


H 


u 


W/D 


H/D 


U/D 


1. 


43.7 


10.9 


13.5 


20.5 


24.9 


30.9 


46.9 


2. 


37.1 


10.5 


12.7 


15.7 


28.3 


34.2 


42.3 


3. 


33.4? 


8.5 


11.7 


8.2 


25.4? 


35.0? 


24.6? 


4. 


31.2 


8.5 


10.1 


14.1 


27.2 


32.4 


45.2 


5. 


30.2 


7.2 


8.7 


14.7 


23.8 


28.8 


48.7 


6. 


29.5 


8.5 


9.8 


12.6 


28.8 


33.2 


42.7 


7. 


28.7 


8.2 


10.0 


12.5 


28.6 


34.8 


43.6 


8. 


27.8? 


7.0 


8.3 


13.2 


25.2? 


29.9? 


47.5? 


9. 


26.7 


6.1 


7.8 


12.7 


22.8 


29.2 


47.6 


10. 


22.8 


5.4 


7.4 


10.3 


23.7 


32.5 


45.2 


11. 


22.3 


6.8 


6.4 


10.1 


30.5 


28.7 


45.3 


12. 


17.8 


5.1? 


5.5 


8.5 


28.7? 


30.9 


47.8 



l, 2. UnfiKured paratypes, Maradovuno, Chios, NHMB 
J 13678. 

3. Ilolotype, JI. (Pallosites) striatus var. densicostata 
Renz and Renz (1947: 60, 75; 1948; pi. 2, fig. 10), 
NHMB J 13681. 

4. Paratype, Renz and Renz (1947: 60, 75; 1948, pi. 
2, fig. 13), NHMB J13677. 

5. 6, 11, 12. Unfigured paratypes, H. (Paltasites) 

striatus, Maradovuno, Chios, NHMB J 13680. 

7. Holotvpe, Renz and Renz (1947: 60, 75; 1948: pi. 
2, fig. 12), NHMB J13675. 

8. Holotvpe, H. (Paltasites) striatus Renz and Renz 
(1947: 60, 75; 1948: pi. 2, fig. 11), NHMB J13679. 

9. 10. Unfigiired paratypes, H. (Pallasites) striatus var. 
densicostata, Maradovuno, Chios, NHMB J 1 3682. 

This species is exactly like II. praema- 
turns except that the ribs are radial instead 
of rursiradiate. Renz and Renz (1948) 
distinguished within this group two species 
under a separate subgenus of IleUenites. 
The two species were separated on the 
basis of rib prominence, but again the col- 
lections have a number of transitional forms 
in this character. The suture (Fig. 43H) 
is essentially the same as in II. praema- 
turns. 

The only distinguishing feature between 
II. praematurus and II. radiatus is the 
character of the lateral ribs. This is pre- 
sumably a valid species criterion but not 
one to warrant erection of a separate sub- 
genus. 

This species is not as abundant in the 
Chios fauna as II. praematurus. As in the 
latter .species, II. radiatus does not exhibit 
any marked variability in the basic conch 
dimensions. On Table 49 are measurements 
of 12 specimens including the primary 
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Figure 44. Variafion in whorl widfh (W) and umbilical diameter (U) of Hellenites pra&maturus (Arthaber), from the Sub- 
calumbltes fauna of Albania and Chios. The data on this graph are from Table 48. 



types. The measurements are plotted on 
Figure 44. 

One of the specimens from a Subcohnn- 
hites horizon in Kwangsi, China, that Chao 
(1959: pi. 41, figs. 3, 4) assigned to H. cf. 
pvaematunis has radial ribs and should be 
assigned to II. radiatiis. The specimen is 
poorly preserved and laeks a suture, but 
the pattern of ornamentation, ete., is so dis- 
tinctive that this conelusion seems justified. 

The Tobin Fonnation of Nevada has 
yielded one speeimen, 18 mm in diameter, 
that appears to be identical to the other 



representatives of this species. No suture 
is preserved, but the degree of involution, 
ornamentation, etc., are identical. 

The species of Hellenites from Chios and 
Kwangsi are from Suheolumhifes faunas. 
There are two older species which need to 
be attached to this genus. These are II. 
idahoense (Smith, 1932: 81, pi. 49, figs. 
13-19) from the Columhltcs fauna of south- 
eastern Idaho, and II. inopinatus Kipari- 
sova ( 1958a ) from the Primorye Region at 
a horizon equivalent to the Columbites 
Zone of Idaho. 



516 Bulletin Museum of Comparative 7,oologij^ VoL 137, No. 3 



Occurrence. The liolotype and paratype 
from the Suhcohimhitcs fauna of Chios; 
from Snhcohimhitcs fauna, Naliling, one 
kilometer northeast of Lolou, Lingolo dis- 
trict, Kwangsi, Cln'na; upper part of Tobin 
Formation, south end of Tobin Range, Ne- 
vada. 

Rcpositorif. Ilolotvpe, Renz and Renz 
(1948: pi. i figs. 12-12a) NUMB J13675; 
paratvpes, Renz and Renz (1948: pi. 2, fig. 
12b)^NIIMB J13676, (pi. 2, figs. 13-13b) 
NHMB J13677; imfigured paratypes from 
Maradovimo NUMB J13678; holotype, //. 
(Pallasitcs) sfriatus Renz and Renz (1948: 
pi. 2, figs. 11-lla) NUMB J13679; unfig- 
ured paratypes NHMB J 13680; type speci- 
mens II. (Pallasitcs) sfriatus var. densicos- 
fata Renz and Renz (1948: pi. 2, figs. 10- 
10b) NHMB J13681; imfigured paratypes 
NIIVIB J13682; specimen from Tobin For- 
mation MCZ 9654. 

Hellenifes idoboense (Smith) 

Plate 53, figures 13, 14; Text-figure 43 

Pscttdharpoceras idahoense Smith, 1932: 81, pi. 

49, fi.irs. 17-19. 

Pscudaniiofites idahoense, — Spath, 1951: 9. 

Smith based his species on a small frag- 
mentary specimen 19 mm in diameter, and 
extc'nsive collecting fiom the same horizon 
in southeastern Idaho has not yielded any 
additional specimens. Tin's species is very 
similar in its basic morphological features 
to //. radiatus. The differences art* mainly 
seen in the character of the ribs on tlie 
ventci', the charactei' of the keel, and the 
suture ( Fig. 43D ). 

Most other occurrences of Ilcllcnitcs are 
from b\d)colinnhifes faunas of latest Scy- 
thian age. This species is from the Coluin- 
hites Zone. 

Occurrence. Middle shale member, 
Thaynes Formation, Columhitcs YjOuv, Paris 
Canyon, southeastern Idaho. 

Rej)Ositonj. Holotype, USNM 74994. 

Hellenifes inopinafus Kiparisova 

llettenites (?) inopinalns Kiparisova, 1958a: 13, 

iig. 9; Kiixirisova, 1961: 169, pi. 33, lij^. 4. 



Kiparisova had six specimens upon which 
to base her species, but unfortunately none 
of these yielded a suture, nor was the pres- 
ervation of the specimens particularly 
good. On the basis of the illustrations and 
figures of the holotype, this species is quite 
similar to II. radiatus Renz and Renz from 
the Suheolwnhites fauna of Chios. Kipari- 
sova (1961) did not give precise strati- 
graphic data on her species, but Zakharov 
(personal communication) tells me that the 
species is in his Ncocolumhitcs insign is Sub- 
zone which is correlative with the Cohim- 
bites fauna of southeast Idaho. Kiparisova’s 
species is not very similar to Hellenifes 
idahoense (Smith) from the Cohnnbites 
fauna of southeast Idaho. 

Occurrence. Ncocohunbitcs insignis Sub- 
zone, Primorye Region. 

Family BEYRICHITIDAE Spath, 1934 
Genus Beyrichifes Waagen, 1895 
Type species. Ammonites reuffensis Beyrich, 
1867 

Beyrichifes laurae Renz and Renz 
Text-figure 45 

Beyrich it es laurae Renz and Renz, 1948: 62, pi. 8, 
iig. 1. 

Beyrichifes praematurus Renz and Renz, 1948: 61, 
pi. 7, 5. 

The authors of this species were fully 
cognizant that the presence of this typical 
Anisian genus in their Chios fauna raised 
serious (piestions. The\' briefly discussed 
the possil)ility of mixing and reworking 
versus the true existence of this genus in 
the late Scythian. On the basis of the data 
available*, 1 have elected to accept this 
speeies as a member of the late Scythian 
Chios fauna. h]ach of the two species ol 
this genus lecognized by Renz and Renz 
was based on a single* specimen; 1 can see 
no significant diffe*rence between these two 
specimeiis. 

Occurrence. Sul)coIuml)ites fauna of 
Chie)s. 

Rc})Ositonj. Hole)type e)f Beyrichifes 
laurae, NUMB J 13712, holotvpe of B. prac- 
mafurus, NHMB J 13711. 
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Figure 45. Diagrammatic representation of the suture of: 
A, Eogymnites arthaberi (Diener), from holot/pe, at a diam- 
eter of 75 mm, from Subcalumbites fauna of Albania; B, 
Beyricbifes laurae Renz and Renz (1948: pi. 8, fig. lb), at 
a diameter of 42 mm, from Subcalumbites fauna of Chios 
(NHMB J13712). 

Superfamily PINACOCERATACEAE Moj- 
sisovics, 1 879 

Family GYMNITIDAE Waagen, 1895 
Genus Eogymnites Spath, 1951 
Type species, Joponifes orfhoberi Diener, 
1915 

Eogymnites arthaberi (Diener) 

Plate 21, figures 1, 2; Text-figure 45 

Japoiiites sugriva Diener var. Arthaber, 1911: 231, 
pi. 20(4), fig 4. 

Japonites arthaberi Diener, 1915: 158 { — J, sug- 
riva, — Arthaber non Diener); Kuinmel, in Arkell 
et al., 1957: L185, fig. 214,4. 

Japonites ciccipiens Spath, 1951: 172 (= /. sug- 
riva, — Arthaber non Diener). 

Arthal^ers type and only specimen of 
this unusual Scythian species is only mod- 
estly well preserved, consisting mainly of 
phragmocone; the adoral 30 mm is body 
chamber. The specimen measures approxi- 
mately 89 mm in diameter, 23.4 mm for the 
width of the adoral whorl, 29 mm for the 



height, and 36.4 mm for the diameter of 
the umbilicus. The whorls are compressed 
with convex whorl sides converging to a 
narrowdy rounded venter. The maximum 
width is at the umbilical shoulder. The 
umbilical wall is low, rounded, and slopes 
to the umbilical seam at a steep angle. The 
shell is preserved only in part, and very 
poorly; it is apparently smooth except for 
slightly sinuous growth lines. 

Spath (1951: 172) expressed concern 
over Arthaber s (1911: pi, 20(4), fig. 4c) 
illustration of the suture. A new drawing 
made from the type specimen is illustrated 
here on Figure 45A. As with nearly all the 
specimens from the Subcohnnbites fauna 
from Albania and Chios, the suture can be 
developed only by grinding. The suture 
illustrated here 1 believe to be a fairly ac- 
curate representation and does not differ 
from that reproduced by Arthaber to any 
significant degree. 

There is no other Scythian ammonoid 
comparable to this species. 

Occurrence. Siibeohimbites fauna, Keira, 
Albania. 

Repository. Paleontological Institute, 
University of Vienna. 

Family HUNGARITIDAE Waagen, 1895 
Genus Prohungarites Spath, 1934 
Type species, Prohungarites similis Spath 
(= Hungarites cf. middlemissii Diener,— 
Welter, 1922) 

Prohungarites crasseplicatus (Welter) 
Text-figure 46 

Hungarites crasseplicatus Welter, 1922; 147, pi. 
168( 14 ), figs. 1-6. 

Prohungarites crasseplicatus, — Spath, 1934: 244: 
Spatli, 1951: 20; Kummel, 1961: 525. 
Hungarites cf. niichllemissii Diener, — Welter, 1922: 
146, pi. 13, figs. 6-9, 18. 

Prohungarites similis Spath, 1934: 327; Spath, 
1951: 19; Kummel, in Arkell et al., 1957: L155, 
fig. 186,7. 

It was for this moiphologic group from 
Timor that Spath ( 1934 ) introduced the 
genus Prohungarites. Welter (1922) had 
included in the genus Hungarites three 
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species from the blocks with manganese 
coated fossils from Nifoekoko, Timor; these 
were cf. midcUcmissii Diener, crasscplicatiis 
and tubcrculatiis, Spath (1934: 327) in- 
troduced the species name simiU.s for ef. 
middlemissii , — Welter (non Diener). The 
first two of these species are combined 
here. They were originally separated 
merely on differences in the intensity of 
the ribbing. Even Welter (1922: 147) 

discussed the gradational aspects of the 
species and illustrated one specimen (Wel- 
ter, 1922: pk 167(13), figs. 10, 11) as a 
transitional form between P. middlcmissii 
and P. crasscplicatus. Restudy of Welter’s 
types show that his descriptions and illus- 
trations are quite adequate. The measure- 
ments of Welter’s types are as follows; 
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The upper part of the Thaynes Fonna- 
tion along Hammond Creek in southeastern 
Idaho has yielded about 30 poorly pre- 
served specimens which are very similar 
to the Timor P. crasscplicatus. The whorls 
of the Idaho species are fastigate only on 
the early volutions. Tlie mature volutions 
have rounded venters. The slightly sinuous 
ribs on most of the specimens are compar- 
able to those on Welter's transitional speci- 
men between P. shuilis and P. crasscplicatus 
but are prosiradiate, not radial. The largest 
specimen, approximately 65 mm in diam- 
eter, consisting of a half volution ol body 
cluimber, has the blunt lateral ribs like 
Welter’s P. crasscplicatus (W’elter, 1922: 
pi. 14, figs. 1-3). The sutures in the Timor 
and Idaho specimens are likewise similar 
(Fig. 46). 



Occurrence. The specimens from Timor 
came from the limestone with manganese 
coated fossils, Nifoekoko. 

Rcpositorif. Ilolotype B. situilis Spath ( = 
Ilungarites ef. middlctnissii, — Welter, 1922: 
pi. 13, figs. 6-9) GPlBo 226a; paratype, 
Ilungaritcs cf. middlcmissii , — Welter (1922: 
pi. 13, fig. 18) GPlBo 226b; syntype P. 
crasscplicatus (Welter, 1922: pi. 14, figs. 
1-3) GPlBo 228a, (pi. 14, figs. 4, 5) GPlBo 
228b, (pi. 14, fig. 6) GPlBo 228c; Welter’s 
transitional specimen (1922: pi. 13, figs. 
10, 11) GPlBo 227. 

Prohungorifes cf. crasseplicofus (Welter) 

Frohungarites cf. crasscplicatus, — Knmmel, 1966: 
400, pL 3, ligs. 11, 12. 

Four small phragmocones from West 
Pakistan differ from the Timor P. cras- 
scplicatus principally in the absence of any 
indication of a keel along the central part 
of the venter on the mature whorls. In all 
other conch features, such as shape of the 
whorl section, shape of the ventral and 
umbilical shoulders, and nature of the um- 
bilical wall, it is very similar. The suture 
is likewise essentially the same. The other 
Timor species, Proliuugaritcs tuhcrculatus, 
is more robust with a more highly de- 
veloped ornamental pattern. There is a 
strong moiphological similarity to Prohun- 
garites gutstadti n. sp. from the Upper 
Thaynes Formation of southeast Idaho. 
Both species have acute venters only on 
the earliest volutions and rounded \enters 
on the later volutions. 

Occurrence. Narmia Member of the 
Mianwali Formation, Narmia Nala, Surghar 
Range, West Pakistan. 

Repository. MCZ 9606, 9607. 

Prohungorifes fuberculofus (Welter) 
Text-figure 46 

Iluugarilcs tuhcrculatus \\44tcr, 1922: 148, pi. 

167 (13), fi^s. 12-17. 

Prohuugarites tuhcrculatus, — Spath, 1934: 244; 

Kuinmcl, 1961: 525. 

The basic form of tlu' conch in this 
species is v(‘r\’ inuc*h like P. cras.scplicatus 
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Figure 46. Diogrommotic representation of the suture of: A, Hungarifes cf. middfemissii Diener, — Welter (1922: pi. 13, 
fig. 18), from Block E, Nifoekoko, Timor; B, Hungarifes crassepficatus Welter |1922: pi. 14, fig. 6), from Block E, 
Nifoekoko, Timor; C, Hungarifes fuberculafus Welter (1922: pi. 13, fig. 12), from Block E, Nifoekoko, Timor; D, Kipari- 

sovifes carinafus Astokhovo (1964: 379, fig. Id], from Dor/cronites Zone of Astakhova, Mongyshlak Peninsula; E, Prohun- 
garifes (?) popovi Kiparisovo (1961: fig. 113), from Anision strota of the Primorye Region, ot o whorl height of 13 mm; 
F, Prohungarifes mckelvei n. sp. from Upper Thoynes Formotioi, Hammond Creek, southeost Idoho, at a whorl height of 
17 mm (MCZ 9646); G, Prohungarifes gutsfadfi n. sp., from Upper Thoynes Formation, Hommond Creek, southeost Idaho, 
ot 0 whorl height of 13 mm (holotype MCZ 9475); H, Prohungarifes sp. indet., from Upper Thoynes Formotion, Hommond 
Creek, southeast Idaho, at a whorl height of 15 mm (MCZ 9648); 1, Prohungarifes sp. indet., from Upper Thoynes Formation, 
Hammond Creek, southeast Idaho, ot o whorl height of 26 mm; J, Dalmotifes marlaccus KittI (1903: pi. 4, fig. 6), from 

Werfen Formation, Dalmatia; K, Dalmofifes kiftli n. sp., from Co/umbifes Zone, Poris Canyon, southeost Idoho, at o whorl 
height oflO mm (MCZ 9499). 
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except that it is more evolute and the 
whorls more inflated. The big difference 
in these species is in the ornamentation. 
This species has coarse, conspicuous ribs 
with a node just above the umbilical 
shoulder. This pattern of ornamentation 
commences at an early growth stage, as 
can be seen in the umbilical region of 
Welters holotype and in the small speci- 
men illustrated by Welter (1922: pi. 13, 
figs. 16, 17). The measurements of Welters 
two specimens are as follows: 
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The first of these measurements is for the 
holotype and the second is for the paratype. 

The suture is illustrated on Figure 46C. 

Occin rcnce. In the limestone with black 
manganese coated fossils, Nifoekoko, Block 
E, Timor. 

Rcpositonj. Holotype GPIBo 229a; para- 
type GPIBo 229b. 

Prohungarites middlemissU (Diener) 

Plate 25, figures 3-8 

llwif^aritcs middlemissU Diener, 1913: 23, pi. 3, 

figs. 5-7; Diener, 1915: 153; Spath, 1934: 33. 
Prohungarites middlemissU, — Kuininel, 1961: 525. 

Diener (1913) stated he had approxi- 
mately 40 specimens of this species col- 
lected from a loose block at Pastannah, 
Kashmir. Of these only tlie three figured 
syntypes (Diener, 1913: pi. 3, figs. 5-7) are 
preserved in tlu‘ collection of the Geologi- 
cal Survey of India. The disposition of the 
other specimens is not known. 

Even though the suture is unknown, the 
general conch morphology clearly indicatc's 
that this is a valid species of Pwlnni^arites. 
In the degree of involutions and ornamen- 
tations, it is quite similar to F. mrkelcci but 
is unique in th(‘ widening of the ventral 
part of the whorl in the mature* stages and 
in the* acquisition of node's e)n the ribs. 
Prohungarites crasseplicatus has a much 
more robust whorl se'ction, is me)re evedute*. 



and has more pronounced ornamentation. 
This species strongly suggests the pres- 
ence of a horizon younger than the llcden- 
strocmia beds in Kaslimir. Final evaluation 
on the biologic affinities of this species and 
its stratigraphic position will have to await 
new field investigations and collections. 

Occurrence. Loose block, Pastannah, 
Kashmir. 

Repositonf. Syntvpe (Diener, 1913: pi. 
3, fig. 5) GSI 11276, (pi. 3, fig. 6) GSI 
11277, (pi. 3, fig. 7), GSI 11278. 

Prohungarites corinofus (Astakhova) 
Text-figure 46 

Kiparisovites earinatus Astakhov^n, 1964: 379, pi. 
1, fig. 1. 

This is clearly a species of Prohungarites 
of the general fonn of P. nickclvci and P. 
crasseplicatus; just why its author intro- 
duced a ne\\' genus for her two fragmentary 
specimens is hard to tell. The suture is 
shown on Figure 46D. 

Occurrence. Dorlcranites Zone (of Astak- 
hova, 1960a, b), Mangyshlak Peninsula, 
Karatauchik Range. 

Prohungarites mckelvei n. sp. 

Plate 35, figures 1-5, 8, 9; Text- 
figure 46 

Prohungarites n. sp. cf. P. siniilis, — Kiinimcl, 1954: 
187. 

This is the most common species in the 
upper member of the Thaynes Formation 
at Hammond Greek, Bear River Range, 
southeast Idaho. The collection contains a 
couple of hundred specimens, most of 
which, however, are not well preserved. 
In addition, the Tobin Formation, Tobin 
Range', Nevada, has yielded 10 fragmentaiy 
and poorly preserved specimens. 

The conch is involute, compressed, with 
a distinct knife-edge'd \ enter. A remarkable 
feature of this species is the high degree 
of constancy in basic conch proportions. 
The veiiter has a distinct fastigate appear- 
ance except that the ventral shoulders are 
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rounded and not angular. The lateral areas 
are broadly convex. The umbilical shoulder 
is acutely rounded and the umbilical wall 
is vertical. 

The conch is essentially smooth, except 
for extremely faint, moderately spaced, 
falcoid ribs. Within the small umbilicus 
only the umbilical shoulders and wall of 
the preceding volutions are visible. No 
ornamentation of any kind is visible in the 
umbilical area. 

The suture is shown on Figure 46F. 

This new Idaho species displays some 
morphological similarity to Frohungarltes 
crasseplicatus from the manganese coated 
beds of Nifoekoko, Timor, but a more 
marked similarity to Prohun^arites mid- 
diemissil from an unknown horizon in 
Kashmir. The Timor species (F. cras- 
seplicatus) is more inflated, more evoliite, 
with sharper ventral shoulders, and with a 
tendency towards more robust ornamen- 
tation. In spite of these differences, the 
moiphological relationships of F. mckelvei 
and F. crasseplicatus are very close. The 
Kashmir species (F. middlemissii) differs 
mainly in that on the outer volutions the 
greatest width of the whorls shifts to the 
region of the ventral shoulders. The degree 
of involution, the subdued falcoid ribs, and 
nature of the venter are strikingly similar 
to F. mckeIvcL My specimens from the 
Tobin Formation, though poorly preserved 
and fragmentary, cannot be separated from 
the Idaho forms. N. J. Silberling of the 
U.S. Geological Survey has kindly shown 
the author some specimens of Prohungarites 
he collected from the lower part of the 
Tobin Formation, Tobin Range, Nevada 
(U.S.G.S. locality 2565). These specimens 
are very much like the species described 
here but are slightly more inflated in whorl 
section; they possibly represent a new 
species. 

Occurrence, Upper member of Thaynes 
Formation, Hammond Greek, Bear River 
Range, southeast Idaho; upper part Tobin 
Formation, Tobin Range, Nevada. 

Repository. Specimens from Hammond 



Creek: Ilolotype MCZ 9466 (PL 35, figs. 
1, 2); figured paratypes MCZ 9467 (PI. 35, 
fig. 3, 4), MCZ 9468 (PI. 35, fig. 5), MCZ 
9469 (Pi. 35, figs. 8, 9); unfigured para- 
types MCZ 9646; unfigured specimens from 
Tobin Formation, MCZ 9651. 

Prohungorifes gufsfodfi n. sp. 

Plate 36, figures 3, 14, 15; Text- 
figure 46 

Prohungarites cf. crasseplicatus Kiimmel, 1954: 

187; Kninnicl, 1966: 400. 

This species is represented by 30 or more 
specimens most of which, unfortunately, 
are poorly preserved. This species has the 
general conch form of F. crasseplicatus. It 
differs in that the venter on the mature 
volutions is rounded and not fastigate. 
A blunt sharpened venter is present up to 
a diameter of approximately 15 mm, as seen 
in the specimen of Plate 36, figures 14, 15, 
but at some stage after that the venter 
becomes rounded. The second major dif- 
ference is that the ribs are prosiradiate and 
not radial. The range of ribbing pattern 
is much the same in the two species. The 
suture is shown on Figure 46G. 

This species is remarkably similar to the 
specimens assigned to Prohungarites cf. 
crasseplicatus from the Narmia Member 
of the Mianwali Formation in the Surghar 
Range of West Pakistan (Kummel, 1966). 
In that species the sharpened venter like- 
wise is confined to the earlier volutions, the 
more mature volutions having a rounded 
venter. The ribs in the Pakistan species 
are radial rather than prosiradiate. The 
restriction of the shaipened venter to the 
earliest volutions differentiates these two 
species from all others assigned to Pro- 
hungarites. 

Occurrence. Upper Thaynes Formation, 
Hammond Creek, Bear River Range, south- 
east Idaho. 

Repository. Holotype MCZ 9475 (PI. 36, 
fig. 3); figured paratype MCZ 9481 (PI. 
36, figs. 14, 15); unfigured paratypes MCZ 
9645. 
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Prohungorites sp. indet. 

Plate 38, figures 4, 5; Text-figure 46 

The collections from the Hammond 
Creek locality of the Thaynes Formation, 
and from the upper part of the Tobin For- 
mation in the Tobin Range, Nevada, con- 
tain, in association with Frohnngarites 
mckelvci, se\x'ral poorly preserved frag- 
ments that are clearly a new and distinctive 
species of ammonite. However, because 
of the fragmentary nature of the specimens 
no new name is introduced. The whorls 
are very rapidly expanding with radial to 
slightly prosiradiate ribs that are greatly 
enlarged in the general region of the um- 
bilical shoulder. The venter is fairly broad 
and fastigate. The suture is shown on 
Figure 46H, I. 

This form is completely different from 
the associated Prohunga rites mckclvci and 
Prohnnga rites gutstadti and is quite differ- 
ent from the other species of Prohungarites 
reported to date. The pattern of ribbing 
and the rapidly expanding whorls at first 
suggested a relationship to Arctoprionites. 
In that genus, however, in so far as we 
know, the venter is truncate and never 
fastigate. The suture of the form recorded 
here is more prohungaritid in aspect. 

Oeeiirrenee. Upper Thaynes Formation, 
Hammond Creek, Bear River Range, south- 
east Idaho; upper Tobin Formation, south 
end Tobin Range, Nevada. 

Repositori}. Figured specimens from 
southeast Idaho MCZ 9474 (PI. 36, figs. 
I, 2), MCZ 9647 (PI. 38, figs. 4, 5); un- 
ligiired specimens from southeast Idaho 
MCZ 9648; specimens from Tobin Range 
MCZ 9652. 

Genus Dolmofifes KittI, 1903 
Type species, Dolmofifes morloccus KittI, 
1903 

Dolmofifes morloccus KittI 

Plate 56, figures 1-8; Text-figure 46 

Dahnafitrs morlacnis KittI, 1903: 73, pi. 4, 

3-7; Dwuvr, 1915: 115; Spath, 1951: 20; 

Kmnmcl, in Arkell, c't al., 1957: L150, 

187, 7. 



The four specimens of this species illus- 
trated by KittI (1903: pi. 4, figs. 4-7) are 
still preserved. The photographs of these 
type specimens reproduced here on Plate 
56 show that the preservation is no more 
than fair to poor. The measurements of 
these four specimens are as follows: 
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The suture is reproduced here in Figure 
46J. 

This species is known only from the 
Werfen Formation of Europe. The only 
other species of this genus, D. kittli, is 
known only from a single specimen from 
the Cohnnbites fauna of southeastern 
Idaho. The two species are very similar. 

Oeeiirrenee. Werfen P^onnation, Mue, 
Dalmatia. 

Rejiositorij. Natural History Museum, 
Vienna. 

Dolmofifes kiffli n. sp. 

Plate 55, figures 7, 8; Text-figure 46 

This species is established on a single 
specimen from the Colwnhites fauna of 
southeastern Idaho. The conch is smooth, 
c'ompressed, involute, and is entirely 
ph ragmoeone. It measures 33.5 mm for the 
width of the last whorl, and the umbilicus 
is 3.8 mm in diameter. The venter is acute, 
the latc'ral areas broadly convex. The 
broadest part of the whorl is in the mid-area 
of the whorl. The umbilical shoulder is 
rounded with a fairly steep umbilical wall. 
The conch is smooth except for growth 
lines. The pattern of the growth lines, 
how('ver, is not \4sible due to fault\' pres- 
ervation of the shell. 

Th(‘ suture is illustrated on Figure 46K. 
It is of a fairly simple pattern with two 
lateral lobes, and an auxiliary lobe on the 
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Figure 47. Diagrammatic representatian of the sutures of three species af Eophyllites. A-F, Eaphyllites dieneri (Arthaber); 
A, paralectotype (Arthaber, 1908: fig. 4), new drawing at a diameter af 42 mm; B, plesiotype (Arthaber, 1911: pi. 20(4), 
fig. 6), new drawing at a diameter of 47 mm; C, type specimen of Manaphyllites kingi, — Arthaber (non Diener) rr: Ussurifes 
(?) decipiens Spath (1934), at a diameter of approximately 30 mm; this suture is highly distorted due to excessive grinding of 
the specimen; D, halotype of Manaphyllites nopcsai Arthaber (1908: pi. 12, fig. 5), nev/ drawing at a diameter of 28 mm; 
E, holatype of Manaphyllites {Schizaphyllites} betillani Renz and Renz (1948: pi. 4, fig. 8b), at a diameter of 47 mm; F, 

plesiotype (Renz and Renz, 1948: pi. 5, fig. lb), at an unlcnawn diameter. G, Eaphyllites orientalis Spath,— Welter (1922: 
pi. 161(7), fig. 7), at an unknown diameter. H, Eaphyllites amurensis Kiparisava (1961: text-fig. 104), at a whorl height 
of 10 mm. 

Specimens of A-D from Subcalumbites fauna of Albania; E, F, from same fauna on Chios; G, from Nifoekoko, Block E, 
Timor; H, from Subcalumbites fauna, Primorye Region, Siberia. 



dorsal areas of the flanks. It is difficult to 
i be sure whether the lobes are really 
goniatitic as shown on Figure 46K. There 
are faint indications of denticulations on 
some of the first and second lateral lobes, 
and 1 suspect the smooth aspect is due to 
poor preservation. 



Dahnatiies morlacciis Kittl is morphologi- 
cally very similar to D. Ixittli. The venter 
on the type species becomes rounded on 
the body chamber and the suture shows 
minor differences in proportion and shape 
of the elements. 

Occurrence. Middle shale member of 
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Thaynes Formation ( Cohimbites fauna ) , 
Paris Canyon, Bear River Range, South- 
east Idaho. 

Repository. Ilolotype, MCZ 9499. 

Dolmofites affenuafus Smith 
Plate 71, figures 8, 9; 

Dahnatites attenuatus Smith, 1932; 81, pi. 57, 

figs. 11-13. 

A highly compressed dalmatitid with a 
sharp venter. It is more compressed than 
either D. worlacciis or D. kittli and in 
addition more evolute. The suture is on the 
same basic pattern as the other species. 

Occurrence. Smith's holotype came from 
the Tirolites Zone in Paris Canyon, south- 
east Idaho. He reports (Smith, 1932: 81) 
that he had only one specimen from the 
Tirolites Zone of Idaho but in addition he 
states the species was also found in the 
Meekoceras Zone at Phelan ranch, mouth 
of Cottonwood Canyon, east of the Ruby 
Rai]ge, Nevada; however, this latter speci- 
men (or specimens?) is apparently no 
longer preserved. Smith (1932: 81) did 
describe a species — D. richardsi — from the 
Meekoceras Zone. 

Repo.sitorij . Ilolotype USNM 75023. 

Order PHYLLOCERIDA Arkell, 1950 
Superfamily PHYLLOCERATACEAE Zittel, 
1884 

Family USSURITIDAE Hyatt, 1900 
Genus Eopbyllifes Spath, 1930 
Type species, Monophyllifes dieneri 
Arthaber, 1908 

EopbylUfes dieneri (Arthaber) 

Plate 22, figures 1-4; Plate 23, figures 
1-7; Text-figure 47 

Mouophyllitcs dieneri Arthaber, 1908; 288, pi. 

13(3), figs. 3a-c, 4a-c; Arthaber, 1911: 234, 
pi. 20(4), figs. 5-8; Dieiier, 1915; 203. 
Eophyllites dieneri, — Spath, 1930: 89; Spatli, 

1934: 293-295; Kuinmel, in Arkell et al., 1957; 
M86. 

Monojfhyllite.s Inira, — y\rthaber (non Diener), 
1908;' 286, pi. 12(2), figs. 4a-e; Arthaber, 
1911: 235. 



MonophyUites {Ussnrites) hara Diener, 1915; 206. 
F.ophyllitcs refract ns Spath, 1934: 295, pi. 3, fig. 4. 
MonophyUites kingi, — Arthaber (non Diener), 
1911: 235, pi. 20(4), figs. 12a-e. 

MonophyUites {Ussnrites) kingi Diener, 1915: 
207. 

Ussnrites (?) dccipicns Spath, 1934: 302 ( = 

MonophyUites kingi, — Arthaber non Diener). 
MonophyUites nopc.sai Arthaber, 1908: 287, pi. 

12(2), figs. 5a-c; Arthaber, 1911: 235; Diener, 
1915: 203. 

Eophyllites nopesai, — Spath, 1934: 302. 
MonophyUites { Leiophyllites) rosac Renz and 
Henz, 1947: 61, 77; Kenz and Renz, 1948: 74, 
pi. 3, ligs. 8-8a. 

MonophyUites {Sehizophyllitcs) hctilloni Renz and 
Renz, 1947: 61, 78; Renz and Renz, 1948: 76, 
pi. 4, figs. 8-8b. 

MonophyUites {Sehizophyllitcs) hctilloni var. 
cvolnta Renz and Renz, 1948: 76, pi. 4, figs. 
6-6a, pi. 5, figs. 2-2a, 4-4a, 6-6a. 

The lectotype of this species is not in 
the collections of the Paleontological In- 
stitute, University of Vienna, and is pre- 
sumed lost. Two figured paralectotypes are 
available, but none of the unfigured speci- 
mens noted by Arthaber. The one figured 
paralectotype (Arthaber, 1908: pi. 13(3), 
figs. 4a-e; 1911: pi. 20(4), figs. 5a-c; PL 
23, figs. 2, 3 of this report) is mainly 
phragmocone. The lateral area of the il- 
lustrated side has been polished to expose 
the sutures, but at the same time this has 
destroyed all surface markings. The op- 
posite side of the conch is all matrix or 
highly weathered. This specimen measures 
49.5 mm in diameter, 20.6 mm lor the 
height of the last whorl and 15.7 mm for 
the diameter of the umlhlicus. The un- 
retouehed photograph of Plate 23, figures 
2, 3 shows the main features of the conch 
and the general state of preservation of 
tlie specimen better than the retouched il- 
lustration of Arthaber. 

The second paraleetot\pe is the speci- 
men which yielded the suture of Arthaber’s 
plate 20(4), figure 6 and is illustrated here 
on Plate 23, figures 4, 5. It is a fragmentary 
specime n that is nearly all phragmocone. 
Miicb of the lateral arc'a has be(*n ground 
to expose the suture (big. 47B). 
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Mouophyllites hara, — Arthaber, non Die- 
I Her (1908: 286, pL 12(2), fig. 4), re- 
named EopliylUtes refvactns by Spath 
(1934; 295) is unfortunately not preserved 
in the eolleetions of the Paleontological In- 
stitute, University of Vienna. There are, 
however, several topotypes in the British 
Museum (Natural History). The species 
was characterized mainly by its broader 
venter. Spath (1934: 295) also mentions 
differences with Eophyllites dieneri in the 
pattern of the growth lines. In regard to 
i the width of the venter, Spath himself 
I stated that among the topotypes he had, 
' they could not be distinguished satisfac- 
torily from E. dieneri. As yet too few speci- 
j mens of Eophyllites from Albania have 
I been studied, but it does not seem likely 
that differences in the character of the 
venter as used in this case are anything 
more than the normal type of variation one 
can expect and can demonstrate in many 
eases within ammonite species. Eophyllites 
refraetiis is believed to be conspecific with 
E. dieneri. 

Ussiirites (?) decipiens Spath (1934) 
{ = Monophyllites kingi, — Arthaber, 1911: 
pi. 20(4), fig. 12) is likewise believed to 
be a specimen of E. dietieri. Proper under- 
standing of this species (and specimens) 
has not been possible on the basis of 
Arthabers illustrations, especially of the 
suture. In the first place the type speci- 
* men (Plate 23, figures 6, 7) has the same 
I general shape, etc., as the types of E. 
dieneri. The measurements are: diameter 
50.8 mm, width of last whorl 12.0? mm, 
height of last whorl 18.8 mm, and width 
of umbilicus 18.3 mm. One of the most 
I conspicuous differences is that decipiens 
is more evolute than dieneri; this differ- 
ence, however, amounts to only 5 percent 
of the conch diameter and this is hardly a 
criterion of specific significance. The 
whorls are slightly more inflated than in 
decipiens and the venter is more broadly 
rounded than indicated by Arthaber’s 
(1911: pi. 20(4), fig. 12b) drawing. The 
whorl cross-section is intermediate lietween 



that of E. decij}icns and E. refraetiis. The 
adoral quarter volution is marked by fine 
radial lines some of which at intervals are 
more conspicuous than others. The general 
absence of these lines on the two available 
specimens of decipiens is due to preserva- 
tion plus grinding of the surface of the 
conch. 

It is in the suture, however, that most 
authors recognized significant differences. 
As with practically all of the Albanian ma- 
terial, the suture can be made visible only 
by grinding and polishing of the surface. 
Arthaber s type specimen had been ground 
for this purpose and in this case the grind- 
ing was far too much, destroying many of 
the details of the lobe denticulations. Faint 
outlines of denticulations are visible on the 
lower flanks of the lobes. Arthaber s suture 
(1911: pi. 20(4), fig. 12c) actually ends 
on the umbilical shoulder and does not 
include anything for the umbilical wall. 
The suture on the umbilical wall is, how- 
ever, not preserved. The relative shortness 
of the suture line reflects the difference 
in degree of involution and whorl height. 
The suture of decipiens illustrated by Ar- 
thaber came from a whorl height of 10.5 
mm; the suture of dieneri (Arthaber, 1911: 
pi. 20(4), fig. 5) came from a whorl height 
of 17 mm. All of the above data clearly 
point to Ussnrites decipiens as being part 
of the dieneri complex. 

Eophyllites nopesai (Arthaber), which is 
associated with E. dieneri in the Albanian 
fauna, is based on a single specimen; this 
is illustrated here on Plate 22, figures 1, 2. 
In suture (Fig. 47D) and ornamentation it 
is very much like E. dieneri, but its conch 
is very involute; its umbilicus is only 25 
percent the diameter of the conch whereas 
in dieneri the umbilicus measures 30-36 
percent the diameter of the conch. The 
association of this form in the same beds 
with E. dieneri and the very close simi- 
larity in all other conch features leads me 
to conclude that nopesai represents nothing 
more than a variant toward involution of 
the conch, as decipiens represents a variant 
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in the opposite direction — that is, a more 
e volute conch. 

The Subcohimbifcs fauna of Chios con- 
tains an interesting assemblage of speci- 
mens assigned to other species which I 
believe are conspeeific with the Albanian 
E. (licncri. The specimens which Renz and 
Renz (1948: 74) named Mono})lujUitcs 

(LciophylUtcs) rosae I cannot separate 
from E, (Ueneri. The specimens assigned 
by Renz and Renz (1948: 76) to Mouo- 
phijUitcs {Schizoj}hyIIites) bciilloni were 
set aside into a new subgeniis on the basis 
of a slight saddle in the ventral lobe. The 
suture of the subgenotype (Fig. 47E) is 
nearly identical to that of the suture of 
the paralectotype of E. dicucri (Fig. 47A). 
Spath (1934: 294) had earlier called at- 
tention to the variability in the suture of 
E. dicneri and especially to the ventral 
lobe. He also rightly cautioned that some 
of this variabilit}' is caused by preparation 
of the suture with acids and grinding. In 
all other features bctilloni resembles E. 
dicneri, and there appears little doubt but 
that these two species are conspeeific. 

The form from Timor described by 
Welter (1922: 118, pi. 161(7), figs. 5-7) 
as MonophyUites nov. sp. ex aff. dicneri was 
renamed Eophyllifcs oriental is by Spath 
(1934: 295). This species is based on a 
single incomplete specimen that represents 
the inner whorls of what was a much 
larger form. It is imqiicstionaldy ycry close 
to E. dicneri and possibly even conspecifie, 
but here again, sinee it is based on a single 
sp(‘cimen, it is considerc'd best for the 
moment to recognize it as a distinct species. 

Occurrence. Subcohnnbites fauna of 
Kcira, Albania, and Chios. 

Repository. The Paleontological Insti- 
tut(% University of Vienna, contains two 
paraleetotypes of E. dicneri; the lectotype 
is apparently lost. This collection also con- 
tains the holotype of Ussu rites (?) decij)iens 
Spath (= MonophyUites kingi, — Arthaber 
non Diener). A number of topotypc'S are 
in the British Muscaim (Natural History), 
(’22939-47, (’22979. The Natural llistor)’ 



Museum, Basel, contains the following 
specimens from the Subcolundjites fauna 
of Chios: holotype MonophyUites (Leio- 
phyUites) rosae Renz and Renz (1948: pi. 
3, fig. 8) NUMB J13746; holotype Mono- 
j)Iii)Uites (SchizojdiyUites) bctilloni Renz 
and Renz (1948: pi. 4, fig. 8) NUMB 
J13756; var. evoluta Renz and Renz (1948: 
pi. 4, fig. 6) NHxMB J13757, (pi. 5, fig. 2) 
numb" J13758, (pi. 5, fig. 4) NHMB 
J13759, (pi. 5, fig. 6) NHMB J13760; 
unfigured paratvpes from Maradavuno, 
NHMB J13761, from Kephalovuno NHMB 
J13762. 

Eophyllites orientolis Spath 
Text-figure 47 

Monoplu/llitcs nov. spec, ex aff. dicucri, — Welter, 
1922:' 118, pi. 161(7), figs. 5-7; Kiitassv, 1933: 
595. 

EophijUitcs orientolis Spath, 1934: 295. 

This Timor species is based on a single 
specimen that represents the inner whorls 
of what was a much larger form. The speci- 
men measures 56.7 mm in diameter, 16.0 
mm for the width of the last whorl, 23.0 
mm for the height of the last whorl, and 
19.1 mm for the diameter of the umbilicus. 
It shows a great similarity to E. dicneri 
of Albania and Chios and perhaps is con- 
specific with that form. However, because 
only one specimen is known and because 
there are minor differences in the suture 
(Fig. 47G) and conch features, it is con- 
sidered best to maintain the separate 
identity of this speeies until more material 
beeomes available. 

Occurrence. Manganese coated blocks 
from Nifoekoko, Timor. 

Repository. GPlBo-W215. 

Eophyllites amurensis Kiparisova 
Text-figure 47 

Eojdiyllitcs amurensis Kiparisova, 1961: 137, pi. 

28, figs. 7, 8, text-fig. 104. 

Eo})lmllitcs ef. refrartns, — Kipariso\a, 1961: 136, 

pi. 28, fig. 9, textTig. 103. 

The two forms of Eophyllites recognized 
by Kiparis()\a from th(' Primorye Region 
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represent an inflated form (cf. refractus) 
and a more compressed form (amiirensis). 
The latter species was compared closely 
with (lieneri from the Suhcohimhites fauna 
of Albania. One of these species (cL 
refractus) is based on a single specimen 
and the other (amurensis) was based on 
three poorly preserved specimens. They 
are in the first place considered to repre- 
sent a single species complex. These speci- 
mens differ from E, dieneri in being slightly 
more involute and in the slightly simpler 
structure. They are clearly closely related 
to the dieneri group of Albania and could 
well be conspecific but much more material 
is needed before this relationship can be 
established with any degree of certainty. 

Occurrence. The three specimens of 
atnurensis came from the Subcolumbifes 
fauna on the west coast of Amur Bay be- 
tween Cape Atlasov and Cape Ugolny, 
Ussuri Bay, Primorye Region. The single 
specimen assigned by Kiparisova to cf. 
refractus came from the east coast of Us- 
suri Bay between Cape Kom-Pikho-Sakho 
and Cape Chigan from an uncertain hori- 
zon. 

Genus Palaeophyllifes Welter, 1922 

Type species, Palaeophyllifes sfeinmonni 
Vv^elter, 1922 

Palaeophyllifes sfeinmanni Welter 

PalaeophyUites stcmmaiini Welter, 1922; 119, pi. 
162(8), figs. 5, 6, 7, pi. 163(9), figs. 3-6; 
Kutassy, 1933; 606; Spath, 1934: 297, fig. 103. 
Monophijllites (PalaeophyUites) thahnanni Renz 
and Renz, 1947: 61, 78; Renz and Renz, 1948; 

79, pi. 3, figs. lO-lOb ( = PalaeophyUites 
steinmaani Welter, 1922: pi. 163(9), figs. 3-6 
(non pi. 162(8), figs. 5-7). 

Monophijllites (PalaeophyUites) praekieperti Renz 
and Renz, 1947: 61, 78; Renz and Renz, 1948: 

80, pi. 4, figs. 5-5b. 

Renz and Renz ( 1948 ) established the 
species thahnanni for the specimen illus- 
trated by Welter on his plate 163(9), 
figures 3-6, at the same time designating 
the specimen of Welters plate 162(8), 
figures 5, 6, as '‘holotype.” They were un- 



Table 50. Measurements of Specimens of 
PALAEOPHY LUTES STEIN MANN I FROM TiMOR AND 

Chios. 





D 


w 


II 


u 


W/D 


H/D 


U/D 


1. 


58.8 


14.9 


20.4 


24.5 


25.3 


34.7 


41.7 


2. 


48.2 


12.1 


16.4 


20.5 


25.1 


34.0 


42.5 


3. 


40.7 


12.0 


13.8 


16.6 


29.5 


33.9 


40.8 


4. 


31.5 


12.2 


10.7 


14.3 


38.7 


34.0 


45.4 


5. 


26.0 


8.7 


8.7 


10.8 


33.5 


33.5 


41.5 


6. 


23.4 


7.9 


10.1 


7.9 


33.8 


43.2 


33.8 



1. Lectotype, Welter (1922: pi. 162(8), figs. 5-7), 

GPlBo W216a. 

2. Plesiotype, PalaeophyUites thahnanni Renz and Renz 
(1948: pi. 3, fig. 10), NUMB J13764. 

3. Paralectot>pe, Welter (1922: pl.l63(9), figs. 3—4), 
GPlBo W216b. 

4. Holotv'pe, Monophijllites {PalaeophyUites) praekieperti 
Renz and Renz (1948; pi. 4, fig. 5), NUMB J13766. 

5. Paralectotype, Welter (1922: pi. 163(9), figs. 5-6), 
GPlBo W216c. 

6. Unfigured specimen from Chios, Monophyllites {Pa- 
laeophyUites) thahnanni, NUMB J 13765. 

aware that Spath (1934: 298) had pre- 
viously designated this specimen as lecto- 
type. The smaller specimens of Welters 
plate 163(9), figures 3-6, are characterized 
by a more subdued ribbing pattern. These 
specimens are clearly juvenile forms; the 
ornamentation increases on the mature 
body chamber. The Chios and Timor speci- 
mens of ^'thabnannr are immature forms 
but clearly conspecific. The species 
praekieperti established by Renz and Renz 
( 1948: 80) is merely a small, ju\ enile speci- 
men of steinmanni. Measurements for 6 
specimens from Timor and Chios are given 
on Table 50. 

Occurrence. Subcolumbites fauna of 
Chios and the Frohunga rites fauna with 
manganese coated fossils of Timor. 

Repository. Lectotype, GPlBo-W216a; 
paralectotypes GPIBo-W216b, c; specimens 
from Chios, plesiotype Monophijllites {Pal- 
aeophyUites) thahnanni Renz and Renz 
(1948: pi. 3, fig. 10) NUMB J13764; un- 
figured specimen from Maradovuno NUMB 
J13765, from Kephalovuno NUMB J13836; 
holotype Monophijllites ( Paleophyllites) 
praekieperti Renz and Renz ( 1948, pi. 4, 
fig. 5) NHMB J 13766; un figured paratvpe 
NHMB J13767. 
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Table 51. Measurements of Ussurites sieveri 
N. sp. FROM Tobin Formation, Nevada. 





D 


\V 


11 


U 


W/D 


H/D 


U/D 


1 . 


G2.5 


20.0 


25.8 


17.3 


32.0 


41.2 


27.6 


2. 


48.0 


16.4 


21.8 


13.2 


34.1 


45.4 


27.5 


3. 


48.0 


15.3 


21.4 


13.7 


31.8 


44.5 


28.5 


4. 


43.0 


14.5? 


19.5 


? 10.0 


34.4? 


45.3? 


23.0 


5. 


38.7 


p 


16.5 


11.5 


p 


42.6 


29.7 


6. 


38.4 


p 


15.5 


10.0 


p 


40.3 


26.0 


7. 


33.5 


11.4 


14.4 


9.3 


34.0 


42.9 


27.7 


8. 


26.7 


10.4 


12.3 


6.8 


38.9 


46.0 


25.4 


9. 


25.0 


p 


11.1 


6.4 


p 


44.4 


25.6 


10. 


21.0 


7.8 


9.1 


6.1 


37.2 


43.3 


29.0 


11. 


20.6 


8.4 


9.0 


5.7 


40.7 


43.6 


27.6 


12. 


20.0 


7.7 


9.0 


4.8 


38.5 


45.0 


24.0 


1. 


Hololype, 


MCZ 


9452 


(PI. 32, 


figs. 1, 


2). 




3. 


Paralype, 


MCZ 


9456 


(PI. 32, 


figs. 6, 


7). 




4. 


Para type, 


MCZ 


9455 


(PI. 32, 


fiS. 5). 






5. 


Paralype, 


MCZ 


9454 


(PI. 32, 


fig. 4). 






6. 


Paratype, 


MCZ 


9472 


(PI. 35, 


figs. 10 


, 11). 




10. 


Paralype, 


MCZ 


9464 


(Fig. 48 CD). 






o 


6, 7, 9, 


11, 1 


2. Unfigured 


paratypes 


:, MCZ 


9484. 



Genus Ussurites Hyatt, 1900 
Type species, Monophyllifes sichoficus 

Diener, 1895 

Ussurites sieveri n» sp» 

Plate 31, figure 8; Plate 32, figures 
1-7; Plate 35, figures 10, 11; Text- 
figure 48 

This species is well represented in the 
Tobin Fonnation fauna. There are twelve 
specimens sufficiently well preserved and 
complete to allow measurements, which 
are given on Table 51. 

The conch is moderately involute with 
a rounded venter, broadly rounded lateral 
areas, a well rounded umbilical shoulder, 
and a vertical umbilical wall. The flanks 
bear low, narrow, slightly prosiradiate folds 
that cross the venter. 

The sutures from a whorl height of 2.0 
mm to a whorl height of 14.8 mm are shown 
in Figures 48A-D. The suture is typical 
for the genus, with the asymmetric, club- 
shaped saddles, the large denticulated first 
lateral lobe, etc. 

This species differs from Ussurites mans- 
fichli n. sp. in conch form and suture. The 
latter species is ((uite distinctive in its large 
asymmetrical second lateral saddle; like- 



wise the ontogenetic elianges in the whorl 
shape are quite different. Ussurites hosci 
n. sp. is a much more robust species, with 
a more inflated whorl section and a suture 
with coarser denticulations on the lobes. 

Occurrence, Tobin Formation, Pershing 
County, Nevada; south tip of Tobin Range, 
Cain Mountain 1:62,500 quad., center NW 
Vi sec. 9, T. 26N, R. 39E, 5,500 ft. S, 27.5 ft. 
W from elevation point 5088 on range 
crest. 

Repository. Ilolotype MCZ 9452 (PI. 32, 
figs. 1, 2); paratypes MCZ 9464 (Pi. 31, fig. 
8), MCZ 9453 (PL 32, fig. 3), MCZ 9454 
(PI. 32, fig. 4), MCZ 9455 (Pi. 32, fig. 5), 
MCZ 9456 (PI. 32, fig. 6, 7), MCZ 9472 
(PL 35, figs. 10, 11); unfigured paratypes 
MCZ 9484; suture specimen (Figures 48C, 
D), MCZ 9464. 

Ussurites bosei n. sp. 

Plate 33, figures 1-6; Text-figure 48 

This new species is leased on a fairly 
large assortment of fragmentary and par- 
tially crushed specimens that are, however, 
so distinctive that a description and new 
name is warranted. The conch is robust, 
and moderately involute. None of the 
specimens are in a state of preservation or 
completeness to yield any significant mea- 
surements. The whorl section is broadly 
oval and quite variable in relative width- 
height dimensions. Most of the material 
sliows the whorl width to be approximately 
75 per cent of the whorl height, thus 
slightly compressed. On the other hand, 
fragments of whorls are piesent in which 
the whorl height and width are approxi- 
mately the same, and in some specimens 
the wliorls are depressed, that is, the whorl 
\\ idth is greater than the whorl height. 

The venter is luoadly rounded grading 
onto lu'oadh^ arched flanks. The umbilical 
shoulder is rounded, and merges with a 
broad, nearly \ertieal umbilical ^^ alL The 
umbilicus appears to measure approxi- 
mately 20-25 per cent the diani(4er of the 
conch. 

None of the specimens are really suf- 
ficiently well preser\ed to show surface 
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Figure 48. Diagrammatic representations of the suture of: A-D, Ussurites sleveri n. sp. A, holatype at a diameter of 35 
mm (MC2 9452); B, paratype at a diameter of 26 mm (MCZ 9472); C, paratype at a diameter of 21 mm; D, at a diameter 
af 13 mm (MCZ 9464); E, paratype of Ussurifes hoes/ n. sp. at a diameter of 53 mm (USNM 153089); F-l, Ussur/tes mansfieldi 
n. sp.; F, paratype (Pi. 45, figs. 2, 3), at a diameter af 110 mm; G, at a diameter of 75 mm (MCZ 9515, PI. 44, fig. 1); 
H, at a diameter af 43 mm (MCZ 9513, PI. 44, figs. 2, 3); I, at a diameter af 24 mm (USNM 153090). 

Specimens of figures A-D are fram Tabln Farmatlan, Nevada, that of figure E from Thaynes Formation, Confusion Range, 
Nevada, and those of figures F-l, from Co/umb/tes fauna, Thaynes Formation, southeastern Idaho. 
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Table 52. Measurements of Vssvrites jmans- 

FIELIfl N. SP. FROM THE COLVMBITES ZoXE, 
SOU711EASTERN IdAHO. 





1) 


w 


H 


U 


W /D 


JI/D 


U/D 


1 . 


2()3.0 




93.0 


53.0 


p 


45.8 


26.1 


2. 


126.0 


39.5? 


53.6 


38.0 


31.3? 


42.5 


30.2 


3 ! 


48.0 


p 


24.2 


12.8 


p 


50.4 


26.7 


4. 


43.0 


p 


20.6 


13.6 


p 


47.9 


31.6 


5. 


37.7 


18.0 


18.7 


11.4 


47.7 


49.6 


30.2 



1. llolot>pe, State Historical Museum, Boise. 

2. Parat>pe, State Historical Museum, Boise. 

3. Paratype, MCZ 9513 (PI. 44, figs. 2, 3). 

4. 5. Parat\pes, USGS. 

marking of any kind. One of the larger 
phragmocones (Pi. 33, fig. 1) does appear 
to liave broad, low, radial folds on the 
Hanks. The suture is typical for the genus, 
and is illustrated on Figure 48E. It is some- 
what like the suture of U. sieveri hut has 
much coarser denticulation of the lobes; 
it differs from the suture of U. mansfieldi 
to a \ery marked degree. 

Occurrence. Collection Mill, 1,420 to 
1,530 feet above the base, Thaynes Forma- 
tion, Contusion Range, Utah, from section 
15 of Hose and Repenning (1959). 

Rcpositorij. llolotype, USXM 153085 
(PI. 33, fig! 1); paratvpes USNM 153086 
(PI. 33, fig. 2), USNM 153087 (PL 33, 
figs. 3, 4), USXM 153088 (PI. 33, figs. 5, 
6); suture specimen USXM 153089 (Fig. 
48E). 

Ussurifes mansfieldi n. sp. 

Plate 44, figures 1—3; Plate 45, figures 
1-3; Text-figure 48 

The Cohwihites fauna of southeastern 
Idaho has yielded 10 specimcTis of this 
most inteiT’sting species. Tlu' available 
measurements of five of these specimens 
ar(' listed in Table 52. There is one ex- 
ceptionally large specimen, one of inter- 
mediate si/(‘, and tlie remaining forms of 
relatively small diameter. The largest speci- 
men, and holotype, is prc'served only on 
one sid(‘ and the adoral oiu'-lialf xolution, 
wliich is body chamber, is crushed. 11ie 
iniH'r volutions ar(‘ not cnish(‘d. Tlu'se 



inner volutions have rounded lateral areas, 
rounded umbilical shoulders and a steep, 
rounded umbilical wall. The height of the 
whorl in relation to the width increases 
greatly during shell growth. On approxi- 
mately the first two volutions, the whorl 
w idth and height are much the same; on 
later volutions tlie whorls increase rapidly 
in height whereas the width increases quite 
modestly. At all stages of growth the 
venter is broadly rounded. 

The shell of the body chamber of the 
large holotype bears fine, slightly sinuous 
grow th lines winch are periodically bun- 
dled to give rise to faint broad ribs. On 
the inner volutions the shell bears faint 
strigations in addition to extremely fine 
growTh lines. 

The large paratype (Pi. 45, figs. 2, 3) 
is all phragmocone with mueli of the shell 
preserved. The wa’dely spaeed, low% broad 
radial ribs are more conspicuous on this 
specimen, as are the fine, sinuous growTh 
lines. 

Tlie small specimens show^ the whorl 
width to approximate the wiioii height. 
Likewise, the shell is smooth, exeept for 
extremely fine growih lines and strigations. 

Proliably tlie most distinguishing feature 
of this species is the suture (Figure 48F-I). 
There is a large denticulated first lateral 
lobe, a much smaller second lateral lobe 
and an auxiliary series on the umbilical 
shoulder and W4ill. The saddles, however, 
are unusual, especially the loiig asym- 
metrical second lateral saddle. Figure 48 
compares four sutures taken from a wiioii 
height of 12 mm (diameter of approxi- 
mat(4y 24 mm) to one taken from the 
paratype at a whorl height of 47 mm (diam- 
eter of approximately 110 mm). The dis- 
tinctiv(‘ character of tlu‘ suture is already 
well established at a small diameter. It 
is interesting to note that on the late mature 
suture (Fig. 48F) a “degeneration” occurs, 
express(‘d in tlie \vd\y outline ol the saddles 
and to som(‘ (\xt(‘ut in the lobes. 

Th(‘ large, asymmetrical second lateral 
saddle' s('ts tin’s species apart from all otlier 
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species of Ussiivites. In addition to the 
suture, the general shape and configura- 
tion of the conch is distinctive. The two 
other American species of Ussurites, U. 
sievei'i and (7. hosei, are quite different; 
however, here the age factor may be sig- 
nificant. Ussurites mansficldi is from the 
Columbites Zone. Nearly all other Scythian 
species of Ussurites are from the next 
higher Subcolumbites Zone. 

Occurrenee. Tlie holotype and paratype 
were collected by Mr. Gordon R. Stephen- 
son in Webster Canyon, Freedom Quad- 
rangle, southeast Idaho ( Sec. 1, T. 8S, R. 
45E and Sec. 6, T. 8S, R. 46E). The 
paratype was found in a black limestone 
concretion within a 42 foot dark shale and 
thin limestone bed 120 feet above the 
Meekoeeras limestone. The holotype was 
not found in place, but in a concretion at 
the base of a cliff with the above mentioned 
concretions which yielded the paratype. 
In addition, the species is known from the 
Columbites fauna at Hot Springs, southeast 
Idaho, and along Draney Creek, Stewart 
Flat Quadrangle, southeast Idaho (USCS 
Locality M98) . 

Repository. Holotype and large paratype 
(Pi. 45, figs. 1-3) are in the Department 
of Geology, M^ashington State University, 
Pullman, Washington; figured parat\pes 
MCZ 9513 (PI. U, figs. 2, 3) and MCZ 
9515 (Pi. 44, fig. 1); unfignred paratypes 
from Hot Springs MCZ 9514; suture speci- 
men (Fig. 481) USNM 153090. 



Genus Leiophyllites Diener, 1915 

Type species, Monophyllites suessi Moj- 
sisovics, 1882 



Leiophyllites variabilis (Spath) 

Plate 22, figures 5-10; Text-figures 
49, 50 

MonopJiylUtcs pitamaha, — Arthaber (non Diener) 
1911: 234, pi. 20(4), figs. 9-11; C. Renz, 

1928: 155. 

Monophyllites (Leiophyllites) pitamaha Diener, 
1915: 205. 



Monophyllites (Leiophyllites) aff. pitamaha, — Renz 
and Renz, 1947: 61; Renz and Renz, 1948: 76, 
pi. 3, figs. 9-9a, pi. 4, figs, 7-7b. 

Eophyllites variabilis Spath, 1934: 296, pi. 2, 

fig. 3, pi. 6, fig. 1, pi. 7, fig. 1. 

Eophyllites variabilis var. involuta Spath, 1934: 
296 (= Arthaber, 1911: pi. 20(4), fig. 9). 

Eopht/Uites variabilis var. evoluta Spath, 1934: 
296, pi. 4, fig. 1. 

Monophyllites (Leiophyllites) praeeonfneii Renz 
and Renz, 1947: 61, 77; Renz and Renz, 1948: 

73, pi. 4, figs. 1-lb, 2-2a. 

Monophyllites (Leiophyllites) georgalasi Renz and 
Renz, 1947: 61, 77; Renz and Renz, 1948: 

74, pi. 4, figs, 3-3a. 

Monophyllites (Leiophyllites) palaeotriadicus Renz 
and Renz, 1947; 61, 78; Renz and Renz, 1948: 

75, pi. 4, figs. 4-4a. 

Leiophyllites jnaeinatnnis Kiparisova, 1958b; pi. 
7, fig. 13, text-fig. 17b; Kiparisova, 1961: 134, 
pi. 28, figs. 5, 6, text-figs. 101, 102. 

The lectotype of this species (Arthaber, 
1911: pi. 20(4), fig. 11) is not preserved 
in the collection of the Paleontological In- 
stitute, Vienna; the two figured paralecto- 
types (Arthaber, 1911: pi. 20(4), figs. 9, 
10; PI. 22, figs. 5-10 of this report) are 
fortunately still preserved and available 
for study. These two paralectotypes plus 
one additional imfigured specimen (Pi. 22, 
figs. 7, 8) and the many topotypes in the 
British Museum (Natural Plistory) are not 
well preserved and the larger of the para- 
lectotypes (Pi. 22, figs. 5, 6) has been 
ground and polished. 

The Chios fauna contains a fair number 
of specimens which belong to this species 
but which Renz and Renz (1948) placed 
in four distinct species. The differences 
between these species are mainly in whorl 
dimensions and expressions of fine orna- 
mentation. The measurements of the 
Chios and Albania specimens considered to 
belong to this species are listed on Table 
53 and plotted on the graph of Figure 50. 
These data do not suggest that the differ- 
ences in whorl dimensions are anything 
more than what should be expected. It is, 
howe\er, possible that some of the un- 
figured specimens in the Chios collection 
placed here (e.g. the more involute fonns) 
are really species of Eophyllites. In regard 



532 



Bulletin Mnseum of Comparative Zoology, Vol. 137, No. 3 




Figure 49. Diagrammafic representation of the suture of: A, porolectotype EopbyUites variabilis Spoth Monophyllifes 
pifamaha Arthaber [non Diener] 1911: pi. 20(4), fig. lOc; PI. 22, figs. 5, 6 of this report), from Subcolumblies fauna of 
Albania at a diameter of 28 mm; B, paratype Leiopbylliies praematurus Kiporisova (1961: 135, fig. 101), from Subcolum- 
bites fauna, Primorye Region, Siberia; C, holotype Leiopbyllites radians Astakhova (1960a; 146, fig. 12), from Stacbeites 
Zone of Astakhova (1960a) Mangyshlak Peninsula; D, holotype Danubites {Preflorianites} maritimus Kiporisova (1961: 146, 
fig. Ill), from Subcolumbiles fauna of Primorye Region, Siberia, at a whorl height of 8 mm; E, holotype Donubifes (Pre- 
Harianites) inflafus Kiporisova (1961; 145, fig. 110), from the Subco/umbites fauna of Primorye Region, Siberia, at a 
whorl height of 7 mm; F, holotype Leiopbyllites serpenfinus Chao (1959: 149, fig. 48a), from Subco/umb/tes fauna of 

Kwangsi, China, at a whorl height of 16 mm; G, holotype Leiaphyllites serpentmus Chao (1959; 149, fig. 43c), from Sub- 
columbites fauna of Kwangsi, China, ot a diameter of 23 mm; H, holotype Leiopbyllites oxynotus Chao (1959: 150, fig. 

48b), from Subcolumbiles fauna of Kwangsi, China, at a whorl height of 10 mm; I, holotype Danubites iDanubltesj incertus 
Kiporisova (1961: 143, fig. 108), from Subcolumbiles fauna of the Primorye Region, Siberia, at a whorl height of 10 mm; J, 
holotype Danubites (Danubites) admaris Kiporisova (1961: 142, fig. 106], from Subco/umbites fauna of the Primorye Region, 
Siberia, at a whorl height of 7 mm. 
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to surface ornaiiientation, the cliffcrenees 
noted by various autliors are more a reflec- 
tion of preservation than anything else. 
The sutures, likewise, in all these species 
have the same basic pattern with minor 
differences which I consider to be intra- 
specific. The suture of the paralectotype 
as reproduced by Arthaber (1911: pi. 20(4), 
fig. 10c) is idealized. The suture was ex- 
posed by grinding and a ne\\' drawing is 
reproduced here on Figure 49 A. 

Comparison with the other upper Scy- 
thian species of Leiopljijllites, namely from 
the Subcolimibites fauna of Kwangsi, 
China, and L. pracmaturus from the Snh- 
cohimbites fauna of the Primorye Region, 
is difficult because of lack of information 
on these species. Chao (1959) described 
four species of LeiophijUites on the basis 
of seven specimens. These species were 
separated by minor morphological features 
that appear more understandable as reflec- 
tions of the rather poor preservation. On 
the features of conch evolution and whorl 
shape and dimensions, this species cannot 
be separated from L. variabilis from Al- 
bania and Chios. However, the sutures of 
these Kw^angsi specimens are simpler than 
the Albanian and Chios speeies (Fig. 49), 
and on this basis I believe they should be 
kept in a distinct species group. 

A species which I believe to be con- 
specific with L. variabilis is L. praematurus 
Kiparisova (1958b). That author compared 
her species mainly with Middle Triassic 
species of LeiophijUites, merely noting the 
similarity of the conch to that of L. vari- 
abilis. In this regard she pointed to the lesser 
denticulation of the lobes as an important 
distinction. The suture pattern of L. prae- 
maturiis as illustrated by Kiparisova falls 
well within the variations found within the 
Chios specimens of L. variabilis (Fig. 49). 

Occurrence. Subcolumbites fauna of Al- 
bania, Chios, and Primorye Region. 

Repository. The primary types are in 
the Paleontological Institute, University of 
Vienna; the lectotype (Arthaber, 1911: pi. 
20(4), fig. 11) is apparently lost, but two 



Table 53. Measurements of Leiophyllites 

VARIABILIS (SpATIi) FROM THE SUBCOLUMBITES 
faunas of Albania and Chios. 





D 




11 


u 


W/D 


H/D 


U/D 


1. 


96.2 


20.6 


33.8 


37.2 


21.4 


35.1 


38.7 


2. 


68.8 


16.7 


20.0 


34.3 


24.3 


29.1 


49.9 


3. 


60.7 


17.4 


20.2 


26.4 


28.7 


33.3 


43.5 


4. 


52.2 


13.5 


15.0 


27.0 


25.9 


28.7 


51.7 


5. 


41.0 


9.8 


11.2 


27.8 


23.9 


27.3 


67.8 


6. 


39.5 


10.5? 


12.0 


19.2 


26.6? 


30.4 


48.6 


7. 


38.4 


12.3 


11.3 


19.0 


32.0 


29.4 


49.5 


8. 


37.4 


12.5? 


12.0 


17.6 


33.4? 


32.1 


47.1 


9. 


35.2 


9.1 


13.1 


13.8 


25.9 


37.2 


39.2 


10. 


34.5 


8.2 


12.0 


14.5 


23.8 


34.8 


42.0 


11. 


33.7 


6.7 


10.0 


15.5 


19.9 


29.7 


46.0 


12. 


30.5 


8.0 


9.3 


13.3 


26.2 


30.5 


43.6 


13. 


28.0 


7.4 


10.4 


11.0 


26.4 


37.1 


39.3 


14. 


26.5 


7.7 


9.1 


10.6 


29.1 


.34.3 


40.0 


15. 


24.6 


6.0 


9.3 


9.5 


24.4 


37.8 


38.6 


16. 


21.5 


6.3? 


6.8 


9.8 


29.3? 


31.6 


45.6 


17. 


21.0 


6.3 


7.5 


7.3 


30.0 


35.7 


34.8 


18. 


19.1 


5.8 


7.4 


7.0 


30.4 


38.7 


36.6 


19. 


19.0 


4.4 


5.8 


8.5 


23.2 


30.5 


44.7 


20. 


18.0 


5.3 


7.0 


5.6 


29.4 


38.9 


31.1 


21. 


17.3 


5.2 


6.6 


5.8 


30.1 


38.2 


33.5 



1. Plesiotype, Mouophyllites (LeiophtjUites) aff. pita- 

luolm , — Renz and Renz (1948: 3, figs. 9-9a), 

NUMB J 137.52. 

2. Holotype, Monophyllites {Leiophyllites) praeconfucii 

Renz and Renz (1948: pi. 4, figs. 1— lb), NUMB 

J 13740. 

3. Plesiotype, Monophyllites (Leiophyllites) aff. pita- 

maha , — Renz and Renz (1948: pi. 4, figs, 7— 7b), 

NUMB J 137.53. 

4. 5. Unfignred paratypes, Monophyllites {Leiophyl- 
lites) praeeonfucii Renz and Renz from Maradovuno, 
NUMB J 13742. 

6. Paratype, Monophyllites {Leiophyllites) praeconfucii 

Renz and Renz (1948: pi. 4, fig. 2-2a), NUMB 

J13741. 

7. Holotvpe, Monophyllites {Leiophyllites) gcorgnlnsi 

Renz 'and Renz (1948: pi. 4, figs. 3-3a), NUMB 

J13744. 

8. Holotype, Monoplujllites (Leiophyllites) palacotriadi- 
cus Renz and Renz (1948: pi. 4, figs, 4-4a), NUMB 
J13749. 

9-11, 1.3-15, 17-21. Unfigured specimens of Monophtjl- 
lites (LeiophijUites) aff. pitamaha from Maradovuno, 
NUMB J 13754. 

12. ParalectoU pe, Eophyllites variabilis Spath {= Mono- 
phyllites pitamaha Arthaber (non Diener), 1911: pi. 
20(4), figs. 10 a-cl, PlUV. 

16. Paralectotype, Eophyllites variabilis Spath (= Mono- 
phyllites pitamaha Arthaber (non Diener), 1911: p. 
20(4), figs. 9a, b), PlUV. 



figured paralectotypes (Arthaber, 1911: pi. 
20(4), figs. 9, 10) and one unfignred para- 
lectotype of Arthaber are preserved in that 
institution. A large collection of topotypes 
is in the British Museum of Natural His- 
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Figure 50. Variation in umbilical diameter (U) and whorl width (W) of LeiophyUites voriabilis from Subcolumbites faunas of 
Albania and Chios. The data on this graph are from Table 53. 



tory. Tlte Xatiiral History Miisoinn, Basel, 
contains tlie following specimens from 
Chios stiidied by Benz and Benz (1948): 
plesiotype, Monophylliics ( I .ciopiiijUites) 
all. ])\iamaha Biarz and Benz (1948: pi. 3, 
fig. 9) NUMB J 13752, (pi. 4, fig. 7) 
1 13753; iinfignred specimens from 
Maradovuno MIMI^ J13754, from K(*p- 
halovnno NIIMJ^ J13755; holotype, Mono- 



j)hifUites (Lei()j)luilUtcsj praeconfucii Benz 
and Benz (1948: pi. 4, fig. 1) NUMB 
JJ3740; paratype (pi. 4, fig. 2) NUMB 
J 13741; Iinfignred paratypes from Mara- 
dovnno NUMB J13742, from Keplialovnno 
NUMB J13743; holotype, MoiiO))liylUte^ 
{LciophyUUcs) ^cor^alasi Benz and Benz 
(1948: pi. 4, fig. 3) NUMB J13744; iin- 
figured paratypes NUMB J13745; holotype, 
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MoiwphijUitcs ( Lcioj)liyUitcs ) jKiJaeotri- 
adieus Renz and Renz (1948: pi. 4, fig. 4) 
XHMB J13749; iinfigurcd paratypes from 
Maradovimo NUMB J13750, from Kep- 
halovimo xXHMB J13751. 

Leiopbyllites radians Astakhova 
Text-figure 49 

Lciophyllitcs radians Astakhova, 1960a: 146, pi. 

34, fig. 10, text-fig. 12. 

This species has the general leiophyllitid 
conch form but is characterized by ln*oadly 
spaced, low radial ribs that cross the venter. 
Adorally the ribs tend to decrease in size 
and eventually disappear. The suture is 
shown on Figure 49C. Assuming that it is 
accurately drawn, it is a much simpler 
suture than that of most other species of 
this genus. Tlie only other species of 
LeioplujIUtcs that have ornamentation con- 
sisting of ribs are the two species from 
the Primorye Region (L. maiiiiunis and L. 
admaris). However, these two species 
have ({uite different ribbing patterns and 
very different sutures ( Fig. 49 ) . 

Occurrence. Staeheites Zone of Astak- 
hova (1960a) Mangyshlak Peninsula. 

Leiophyllifes serpentinus Chao 
Text-figure 49 

LeiophyUites serpentinus Chao, 1959; 149, 331, 

pi. 42, figs. 7, 13-15, text-fig. 48a. 

LeiophyUites oxynotns Chao, 1959: 150, 332, 

pi. 42, figs. 11, 12, text-fig. 48h. 

LeiophyUites lolouensis Chao, 1959: 150, 332, pi. 

42, figs. 8-10, text-fig. 48c. 

LeiophyUites aff. pitamaiia Chao, 1959: 150, 332, 
pi. 42, fig. 1. 

LeiophyUites kwanf;sietisis Chao, 1959; 7, 160, 

( nomen nnduni ) . 

LeiophyUites vennifonnis Chao, 1959: 7, 160 

( nomen nudum). 

All the species listed abo\e in the syn- 
onymy are based on one or very few speci- 
mens of only fair preser\^ation, and all came 
from the same horizon and locality. Chao 
describes the venter on some of his species 
as fastigate but this is not apparent on the 
illustration of the species. On the basis of 
the data available, all these species have 
the genera] coneh architecture of L. vari- 



abiUs and are considered to be conspecifie. 
They differ from L. variabilis in the suture 
(Fig. 49). 

Occurrence. Limestone block (Chao col- 
lection 542b) Kwangsi, China. 

Leiophyllifes admaris (Kiparisova) 
Text-figure 49 

Danuhites (Danuhites) admaris Kiparisova, 1961: 

142, pi. 28, fig. 11, text-fig. 106. 

Danuhites (Danuhites) aff. floriani Mojsisovics, — 

Kiparisova, 1961: 141, pi. 28, fig. 10, text-fig. 
105. 

Danuhites (Danuhites?) ineertiis Kipar\sovi\, 1961: 

143, pi. 29, figs. 1, 2, text-figs. 107, 108. 

The assignment of these species and 
maritimus to LeiophijUites is done entirely 
on the basis of the suture pattern (Fig. 49). 
The ornamentation of these species and 
especially that of maritimus would ally 
these species to Preflorianites. In the inter- 
pretation follow'cd here the suture is con- 
sidered the more critical sign post of genetic 
affinity and the ornamentation a case 
of homcomorphy. The different species 
brought together here differ mainly in the 
degree of ribbing. 

Occurrence. SubcoIuud)itcs fauna, Pri- 
morye Region, Siberia. 

Leiophyllifes marifimus (Kiparisova) 
Text-figure 49 

Preflorianites maritimus Kiparisova, 1958b: pi. 8, 
fig. 3, text-fig. 221). 

Danuhites (Preflorianites) maritimus Kiparisova, 
1961: 146, pi. 29, figs. 8, 9, text-fig. 111. 

Danuhites (Preflorianites) inflatus Kiparisova, 
1961; 145, pi. 29, figs. 3, 4, te.xt-figs. 109-110. 
Danuhites (Preflorianites) aff. iiiaritimus Kipari- 
sova, 1961: 147, pi. 29, fig. 10, text-fig. 112. 

This species has a suture (Fig. 49D) 
much like that of L. admaris but the rib 
pattern is completely preflorianitid in as- 
peet, that is, concentrated near the umbili- 
cal shoulder. The specimen from an upper 
Sc\thian horizon in the Toad Formation 
of British Columbia that Tozer (1965a: 
40) assigned to LciojdujUitcs sp. indet. is 
quite similar to L. ruaritimus. 

Occurrence. Subcohimbitcs fauna, Pri- 
morye Region, Siberia. 
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Bcatitcs, 327, 329, 4-19, 582 

hcrtluie, 327, 338, 340, 449, 582 

hcmouUii (Koniuckites) , 341, 388, 389 

var. (Koninckitcs), 341 
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rotiindatnm, 476 

bridgesi (Dagnoeeras), 459 
bubidinae (Cohimbites) , 340, 443, 444 
bulgaricus (Dinarites), 507 
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fissiplicatiis, 356, 382 
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inostranzeffi, 356, 420 
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nikitini, 356, 484, 486 
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ravona, 349 

schrenki, 356, 486 

sig})}af aid cits, 356 
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suhrohustiis, 356, 485 

trinodosiis, 317 

( Paraccratites) })rior, 342, 497, 680 

"Ceratitc.s'* imiltiplicafus, 382 
Ccratitida, 367 

chcnci/l (Pseudoccltites), 337, 359, 360, 438, 440, 
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Chioccras, 326, 329, 445, 446 
mitzopoidoi, 326, 334, 335, 340, 443, 445, 

446 

var. mcrkhmalis, 340, 446 

nodosum, 326, 340, 443, 446 

chiouensis (Parauaunites) , [see also chiosensis], 
341, 397, 399, 400, 401 

chiosensis (Paranannitcs) , [see also chiouensis}, 
397 

Chiotites, 326, 329, 409, 419, 420 

glohularis, 326, 340, 411, 420 

superglohosus, 420 

choivadei (Svolhardiceras) , 327, 358, 453 
cingulaius {Svihtjites) , 497 

(Tirolites), 328, 343, 497, 680 

(Tirolites [Svilajites]) , 343, 497, 500, 680 

eircumplicatus (Diaplococeras) , 504 

(Diuarites), 504 

( Diuarites [IJccaites ] ), 342, 504 

clavisellatum (Pseudosageceras) , 363 

cf. (Pseudosageceras) , 341, 361, 363 

Columhites, 337, 338, 409, 424, 425, 429, 437, 
440, 501, 626 

adai, 345 

aithaliae, 340, 434, 435 

asiaticus, 345 

asi/mmefricus, 352, 429 

huhuliuue, 340, 443, 444 

consanguiiieus, 360, 425, 427, 428, 429, 

622 

coustrictilis, 346, 425, 440 

costatus, 321, 352, 443, 444 

dianac, 340, 433, 434, 435 

var., 340 

\ ar. croluta, 433 

\ar. iuvoluta, 433 

dolnapacnsis, 345, 346, 425, 440 

dusmani, 338, 433 

euvopacus, 338, 340, 427, 431, 433, 542, 

544, 548 

(mro))a('us))cninismithi, 340, 429, 431, 433 

gracilis, 345 

> — graccoamcricanus, 340, 433, 434, 435 

hcilcnicus, 340, 443, 444 

huangi, 352, 41 1, 443, 444 

Icvautiuus, 340, 443, 4 14 

ligatifonuis, 345 

ligatus, 360, 425, 427, 428, 620, 624, 626 

uudai/auus, 340, 443, 444 

var. crassa, 340, 443. 444 



minimus, 360, 425, 427, 429 

mirditcnsis, 338, 340, 429, 431, 433, 544, 

546 

— var., 433, 546 

morphcos, 356, 425, 501 

nov. sp. inclct., 441 

ornatns, 360, 425, 427, 428, 429, 620 

(?aff.),356, 425 

parisianus, 322, 337, 340, 346, 354, 355, 

360, 424, 425, 427, 428, 430, 434, 435, 462, 
483, 501, 618, 620, 622, 624, 626 
(cf.),345 

perrinismithi, 338, 340, 427, 431, 433, 546 

plicatuli (ex aff. ), 340, 443, 444 

plicafulus, 444 

sp., 358, 425 

sp. ( ? ) , 352 

sp. indet., 349, 354, 355, 443 

spcncci, 360, 425, 427 428, 429, 434, 620, 

624 

var. chiotica, 340, 434, 435 

tunir})cnsis, 345 

ijaliensis, 352, 443, 444 

compactus ( Lanecolitcs), 450 
comprcssa ( Ussuria), 448 

compressum (Mcekoccras [Suhmeckoccras]), 466, 
475 

(Nordophiccras) , 327, 353, 475 

• (Submeekoccras), 352 

coin))vcssus (Cordillcritcs) , 366 
( Danuhitcs) , 350 

(Paranannitcs), 341, 397, 399, 400, 401 

■ (Proptychitoidcs), 352, 390 

( Pseudosageceras ) , 363 

(Xcnoccltitcs) , 352 

concinnus (Cordillcritcs), 365, 366 
eonfucii (LeiophyUifes), 350 
conneciens (Diaplococeras), 328, 343, 504, 664 
( Diuarites [Ccratites] ), 504 

• { Diuarites [Liccaites] ), 342, 504 

consanguineus (Columhites) , 360, 425, 427, 428, 

429, 622 

constrietilis (Columhites), 346, 425, 440 

(Pscudo(‘cltitcs) , 424 

contortus (Eukashmirites), 327, 490 

(Kashmirites) , 346, 490 

contrarium ? (Mcckoccras) , 465 
contrarius (Mcckoccras) , 465, 467 

(Nordo))hiccras), 357, 466 

contratius (Nordophiccras) , 465 
coomhsi (Prosphingites) , 325, 351, 404, 405, 407, 
408 

Cordillcritcs, 325, 332, 335, 337, 364, 366, 580, 
C>12 

angulatus, 325, 337, 340, 353, 358, 360, 

364, 365, 366, 580, 642 

— (ef.), 341, 364, 365 

('otn])r(’ssus, 366 

concinnus, 365, 366 

kicangsianus, 364, 365, 366 

oricntalis, 352. 364, 365. 366 
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costaiHs (Columbitcs), 352, 443, 444 

i Hemiprionitcs), 337, 357, 482 

crasscplicatus {Uungarites) ^ 349, 517, 518, 519 

{Pvohuugarites), 328, 350, 517, 518, 520, 

521 

cf. (ProJuiugaritc.s), 348, 373, 518, 521 

crcnovcntrosus (Xenoceliitcs) , 325, 352, 353, 376 
Cucococcras, 510 

cnrticostatum (Meckoceras), 359, 470, 471, 473, 
475, 640 

citrvattini (Pscudosagcccras), 363 
czckanowskii (Prospfungitcs) , 325, 356, 403, 404, 
405, 407, 408, 592 

cf, (Prosphingites) , 358, 405 

e.\ aff. {prosphiiigites) , 340, 407, 410 

Czckanowskitcsy 326, 420, 421 

dccipicns, 326, 356, 420 

(cf.), 360, 420 

iuostrauzcffi, 420 

sp., 420 

sp. nov., 420 

Daguoceras, 327, 435, 457, 458, 459, 460, 461, 
463, 465, 570, 572, 588 

honnevilleme, 459 

hridgesi, 459 

elUpticum, 327, 352, 353, 458, 460 

haydeni, 459 

komamnn, 338, 457, 478, 480, 481, 482, 

576 

latilohatum, 327, 352, 353, 458, 460 

Icianum, 338, 457, 458, 459, 460, 570 

nopcsannm, 327, 338, 340, 457, 458, 459, 

460, 463, 464, 570, 572 

var. involuta, 341, 464, 465 

sp. inclet., 348 

terhunico (aff.), 463 

tcrbimicum, 338, 341, 457, 463, 464, 465, 

572 

unicum, 355 

? unicum, 354, 458, 461 

zappaucuse, 327, 338, 340, 350, 457, 458, 

459, 460, 570, 588 

(cf.), 344, 458, 459 

dalnuitiniim (Plococcras) , 506 
dabnaiiuus (Ccratites), 506 

(Dinarites), 328, 340, 342, 343, 344, 499, 

506, 507, 508, 509, 510, 656, 658, 660, 680 

var. extcjisus (Dinarites) , 506, 660 

var. cxtcrncplanatus (Dinarites) , 506, 660 

var. plnrimcostatus (Dinarites) , 506, 660 

Dalmatitcs, 321, 328, 329, 337, 343, 344, 522, 650, 
652, 682 

atteniiatus, 342, 343, 359, 524, 682 

kittli, 337, 343, 360, 519, 522, 523, 524, 

650 

morlaccus, 328, 343, 519, 522, 523, 524, 

652 

richardsi, 343, 524 

ropini, 344, 349, 350 

danispanensis ( Albanites) , 346, 478, 481 
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ambika, 350 

cot}\prcssus, 350 

kansa, 350 

nivalis, 437, 490 

strongi, 379 

(Danubites) admaris, 354, 532, 535 

invert us, 354, 532 

floriani (aff.), 535 

? ineertus, 535 

(Prcjlorianites) inflatus, 354, 532, 535 

maritimiis, 354, 532, 535 

niaritimus ( aff. ), 535 

darwini (Tirolites), 343, 493, 499, 666, 668 

cf. ( Tirolites), 492 

var. abbrevians (Tirolites) , 496 

\ ar. cinctus ( Tirolites), 496, 499 

— — ^ — var, costatns (Tirolites) , 496, 499 

var. niodestus (Tirolites), 496, 499 

var. rcminisccns (Tirolites) , 496, 499 

deeipiens (Ccratites) , 356, 420 

(Czekanowskites) , 326, 356, 420 

— cf, (Czekanowskites) , 360, 420 

(]ai>onites), 517 

(Proptychitoides) , 325, 340, 384, 385, 

387, 388, -iS9, 390, 556, 564 

? (Ussnrites), 423, 524, 525, 526, 586 

demissuni cf. (Ophiceras) , 341, 345 
demokidovi (Dieneroceras) , 327, 357, 367, 368, 
369, 372, 483 

densiplicatus (Dinarites), 356, 489 

( Dinarites [Olenekites] ), 489 

dentosus (Goniodiscus) , 453 

(Svalbardiceras) , 327, 356, 453 

(Xenodiseus), 356, 452, 453 

depauperatus (Gymnites) , 350 

dianae (Columbites) , 340, 4.33, 434, 435 

var. (Columbites), 340 

var. evoluta (Columbites), 433 

var. involuta (Columbites) , 433 

Diaplococeras, 328, 329, 343, 503, 664 

eircumplieatus, 504 

conneetens, 328, 343, 504, 664 

liecanum, 328, 343, 503, 504 

dicliotomus cfr. (Anasibirites) , 478 

cfr. (Pseudosibirites) , 338, 457, 478, 481, 

482, 580 

cf. (Sibirites) , 478 

dieneri (Dieneroceras), 354, 369 
(^'Dnrgaites") , 485 

(Eophyllites), 328, 334, 335, 340, 523, 

524, 525, 526, 527, 584, 586 

(Keyserlingites), 348, 349, 350, 351, 485 

(Monophyllites), 338, 524, 586 

nov. sp. cx. aff. (Monophyllites) , 526 

sp. ind. cx. aff. (Monophyllites) , 349 

var. involuta (Monophyllites [Leiophyl- 

lites ] ), 341, 388, 390 
( Ophiceras ) , 367 
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Dicncroccra.s, 325, 337, 355, 357, 367, 548, 578, 
580, 646 

apostolicus, 337, 357, 360, 367, 369, 371, 

372, 646 

cicmokidovi, 337, 357, 367, 368, 369, 372, 

483 

dicncri, 354, 369 

karaziid, 325, 355, 367, 368, 369 

kltcddicn.sis, 357, 369 

kiicchfi, 368, 369 

mcdhcrrauea, 325, 340, 367, 368, 548, 578 

nikahitciusLs', 357, 369, 483 

skutaveiLsis, 325, 340, 367, 368, 580 

Diciicroccnitidac, 325, 337, 367 
Di^ifojdii/llitcs loloucii.sis, 352, 392, 397 
dinudiaiiis (Tirolitcs) , 342, 493, 674 
Dmaritcs, 328, 343, 344, 345, 489, 506, 507, 680 

(iltus, 356, 489 

? oimnlatus, 342, 506, 680 

hkiiOflulaius, 342, 504, 664 

hidp,aricus, 507 

caruiolicus, 328, 343, 506, 510, 662 

circtoi{pli( atus, 504 

dcdmat bills, 328, 340, 342, 343, 344, 499, 

506, 507, 508, 509, 510, 656, 658, 660, 680 

\ar. cxtcnsiis, 506, 660 

\ar, extcniiplanatiis, 506, 660 

var. idiirimcosiatus, 506, 660 

dcusiplicaius, 356, 489 

dioclctkini, 504 

cvoluiiov, 341, 342, 344, 506, 507, 508, 

658 

p,lackdis, 356, 489 

iuirnucdiiis, 356, 489 

beds, 342, 356, 506, 508, 656, 658 

liatsikasi, 328, 340, 341, 344, 499, 506, 507, 

510 

liccaniis, 503 

moliami'daniis, 5H 

(cfr.),511 

miiclikiuus, 342, 343, 506, 507, 508, 658 

midiirosiatus, 342, 507, 508, 660 

inidus, 341, 342, 344, 506, 507, 508, 656 

pmp^rcssus, 343, 504 

siiwahis, 348, 376 

spiniplicatus, 356, 488, 489 

timlitokles, 342, 507, 508, 660 

tolU, 356 

imdatus, 328, 344, 346, 347, 499, 506, 507, 

510 

voliiiHs, 356, 488 

( C7aY///7r.s ) coiuK’dens, 504 

{ I l(rcep,oi il(\s) dioeletkuii, 342, 504, 664 

tuolKiiiiedaniis, 342, 51 1 

i I Jccaites) riicuiiijilicatus, 342, 504 

rouuectcns, 342, 504 

liccaiiiis, 342, 503 

)}}()^ressus, 342, 504, 664 

(Olcrnkbrs) alius, 489 

deusi})lic(itus, 489 

^lackilis, 489 



bitcnncdbis, 489 

spbiiidiraius, 488 

volutus, 488 

Dbiaritidae, 328, 506 
dbiarus (Timlifes) , 342, 493 
dioclctkini (Dinaiitcs), 504 

{Dinarites [Hciccp^ovitcs]) , 342, 504, 664 

dionysi iStacheites), 341, 455, 462, 463, 464, 465 

var. ( Siaclicitcs) , 341 

discoidalis (Lauccolitcs) , 327, 343, 450 
discoidcs (Suhdoricrouites) , 345, 346, 506 
diserctus (Ccratitcs), 356, 382 

{ Xcuoccltitcs ) , 382 

( Xenod iscus ) , 382 

discus {Doi icranitcs) , 346 

{llcuiilccauitics), 325, 340, 352, 353, 367, 

368, 374, 375, 590 

i Lccauitcs) , 338, 341, 374 

(Pwaviics) , 374 

distaus (Tii'olilcs) , 342, 492, 494, 495, 672, 676 
dohuipacusis {Coluudjites) , 345, 346, 440 

{Pscudoccllilcs), 326, 347, 359, 425, 438, 

440, 441 

Doricrauilcs, 328, 329, 345, 346, 505 

acutus, 328, 345, 346, 347, 506 

bo^doauus, 328, 345, 346, 347, 499, 505, 

506 

discus, 346 

hiuccolatus, 346, 505 

ovutus, 346, 505 

rarccosiatus, 346, 505 

rossicus, 345, 346, 5(15 

schairicus, 346, 505 

tumulosus, 346, 505 

Dorikiauitcs acutus, 506 

ho(^doauus, 505 

rossicus, 505 

drincusc { Pscudosaficccras) , 325, 338, 340, 341, 
360, 361, 362, 565, 564 

\’ar. iuccutrobta (Pscudosaticccras) , 341 

dukafiini {Parap,occras) 338, 397, 399, 400, 401, 
554 

(cf. Parap,occras) , 341 

Durpaites, 323, 485 
^dlurp:aitcs^^ aup,ustccostatus, 485 

die ’luai, 485 

dusmaui ( Columbit('s) , 338, 433 

(Subcoboubites) , 326, 340, 431, 455, 434, 

135, 436, 5 1 1 

cirlncaldi (Ccratitcs) , 483 

(Sibirites) , 327, 356, IM5 

cl. (Sibiritr.s), 483 

cickitcusis (Jui/oitcs), 357, 373, 374, 483 

(Subrishuuites) , 337, 357, 574 

elepaus (Tirolitcs), 346, 498, 500, 501 
<’lli))ticuiu ( Dapaoccras), 327, 352, 353, 158, 460 
cllipticus ( Isculitoklcs) , 326, 352, 353, 411, 414, 
4 18, 419 

curcris (Subvishuuites) , 325, 340, 575 
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cf. (Siibvishnuitcs) , 347, 373 

(Xniasvis), 368, 373, 374 

Eo^ynmitcs, 328, 329, 517, 582 

arthahcri, 328, 340, 341, 517, 582 

EophyJUtcs, 328, 373, 523, 524, 525, 526, 531, 
584, 586 

(imurcusis, 328, 354, 523, 526, 527 

(liencri, 328, 334, 335, 340, 523, 524, 525, 

526, 527, 584, 586 

nopcsaiy 525 

ohcutalis, 328, 350, 523, 526 

rcfractuSy 524, 525, 584 

(cf.),526, 527 

variahilis, 531, 532, 533 

\ ar. c valuta, 531 

\ ar. involuta, 531 

Epiccltitcs, 326, 344, 440, 447, 546, 610 

geutii, 326, 338, 340, 360, 443, 447, 546, 

610 

geutii ( n. sp. cf. ), 447 

suhgracilis, 326, 347, 443, 448 

Epihcdcustrocmia, 366 

skipetarcnsis, 364 

Eukashmiritcs, 327, 329, 490 

acutangulatus, 490 

contortus, 327, 490 

subdimorpJuis, 327, 347, 490 

euomphalum (Meckoceras) , 465 
euot)iphaliis (Ccratitcs) , 465 

(Nordophiceros) , 337, 357, 465, 466, 467, 

468, 469, 471, 475, 634 

iXoiodlscus) , 356, 452, 465 

cuwpacus (Columbitcs) , 338, 340, 427, 431, 433, 
542, 544, 548 

{Subcohimbitcs) , 429, 431, 433 

curopacuspcrriiiismithi {Columbitcs) , 340, 429, 
431, 433 

evolutior {Dinorites), 341, 342, 344, 5C6, 507, 
508, 658 

evolutus {Megaphyllites) , 350 

Fengshanites robustus, 352, 433, 435 
fishtae {Leeanites), 338, 339 
fissiplicatus {Ccratitcs) , 356, 382 
flcmiugianus {Flcmiugitcs) , 317 
Flcmingitcs, 389 
flcmiugianus, 317 

pscudorussclli, 341, 387, 388, 389, 390 

rodiatus, 317 

florunii aff. {Dauubiies [Daiiubitcs ] ), 535 
floiccri {Staclicitcs) , 327, 344, 358, 455, 456, 457, 
596 

frcboldi {Svalbardiccras), 327, 357, 453 
frccmaui {Metadaguoccras) , 327, 350, 461, 462, 
463, 464, 588 
frc(picus {Gyrouitcs), 317 

garbiuus {luyoitcs), 341, 381, 580 

{Prcfloriauites), 325, 340, 379, 381, 580 

geutii {Epiccltitcs), 326, 338, 340, 360, 443, 447, 
546, 610 



11 . sp. cf. {Epiccltitcs) , 447 

gcorgalasi {Mouopliyllitcs [Lciophyllitcs]) , 341, 
531, 533, 534 

gerbaensis {Tirolites) , 356, 501 
glacialis { Dniaritcs) , .356, 489 

{Diuarites [Olcuckitcs]) , 489 

{Olcuckitcs), 356, 489 

globosus {Isculitoidcs) , 352, 404, 407 

{Prosphiugites), 325, 354, 355, 404, 405, 

407, 408 

aff. {Prosphiugites), 407 

globularis {Chiotites), 326, 340, 411, 420 

{Prosphhigitcs [Chiotites]) , .340, 419, 420 

globidus {Isculitoidcs) , 413, 416 

{Iscultitcs), .340, 413, 415 

var. {Iscultitcs) , .340 

global usoutiglobulus {Iscultitcs), .340, 413, 417 
globulusorigiuis {Isculitoidcs) , 417 

{Iscultitcs), .340, 413, 417 

Gojiiatitcs bogdoauus, 505 
Gouiodiscus dcutosus, 453 
typus, 482 

gracilis {Anasibirites), 345, .346, 477 

{Aruautoccltitcs), .355, .397, 40 J 

{Columbitcs), .345 

{Porauauuites), .354, .399, 401 

gracilitatus cf. {Mcckoccras) , .341 
graccoamcricauus {Colinubitcs) , .340, 433, 434, 
4.35 

grambergi {Parasibirites) , .356, 483 

{Sibirites), 483 

\ar. mixta {Sibirites), 483 

\ar. rariaculatcus {Sibirites) , 483 

gregoryi {Xcuoccltitcs), .376 

gutstodi {Probuugaritcs) , .328, 360, 518, 519, 521, 
522, 612 
Gymuites, 351 

depauperatus, .350 

sp., 349, .351 

vasatoscuo, .349 

volzi, 350 

Gymnitidac, 328, 517 
Gyrouitcs frcqiicns, 317 

mojsisovicsi, 451, 452 

? sclimidti, 452 

hakki {Mcckoccras), 338, .385, 387, 564 

{Proptychites), 387 

{Proptychitoidcs) , 385, 387 

hommoudi {Isculitoidcs) , 326, .360, 411, 413, 414, 
418, 419, 612 

hara {Mouopliyllitcs), 338, .349, 524, 525, 584 

{Mouojdiyllitcs [Vssurites]) , 524 

( Ussurites) , .350, 351 

harti {Tirolites), 337, .342, .359, 492, 501, 682 
hasserti {Aspidites), 338, 478, 482, 572 

{Mcckoccras [Kouinckites ] ), 478 

haucri {Tirolites), 343, 49.3-, 499, 670 

aff. ( Tirolites), .359, 503 

var. minor { Tirolites), 493, 499 

haydeni {Dagnoccras), 459 
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llcdcnstrocmia kasiriotac, 338, 449 

pityoussac, 341, 449 

skipetarcnsis, 338, 364, 365, 366, 580 

sp., 391 

Iledcnstroemiidae, 326, 448 

hclciuw iPrcnkitcs), 326, 340, 441, 443 

{Prosphingitcs [Zciioitcs ] ), 340, 410 

var. maradovuncnsis {Prosphingitcs [Zeno- 

itcs]), S4i), 410 

(Zcnoitcs), 326, 340, 407, 410, 411 

licllciiiciis {Cohnnhitcs) , 340, 443, 444 
IlcUcnitcs, 321, 328, 332, 337, 355, 435, 460, 511, 
512, 515, 516, 554, 646 

idahocnsc, 337, 360, 512, 513, 515, 516, 

646 

iuopinatus, 337, 355, 515, 516 

? iuo}?iiiatns, 354, 516 

pracmatnrus, 328, 334, 335, 340, 352, 353, 

512,513,514,515, 554 

(cL),513, 514, 515 

var. Licgctcic(g 340, 512, 513, 514 

vadiatus, 358, 513, 514, 515, 516 

tcherni/scliewicnsis, 355 

trikkalinoi, 340, 512, 513, 514 

var., 341 

var. graced, 341, 512, 513, 514 

{Pallasitcs) radiatus, 328, 340, 341, 514 

striatus, 341, 514, 516 

var., 341 

var. dcnsicostata. 341, 514, 

516 

llcllcnitidac, 328, 511 

llcmilccanitcs, 325, 332, 335, 337, 344, 367, 374, 
375, 423, 590, 598, 602, 610 

discus, 325, 340, 352, 353, 367, 368, 374, 

375, 590 

paradiscus, 325, 358, 368, 375, 598, 602, 

610 

Ucmiprionite.'i, 337, 453, 482, 483 

costatus, 337, 357, 482 

sihirirus, 356, 453 

herherti {Naniiitcs) , 399, 400, 401, 552 
hctcrophanus (Tirolitcs) , 342, 493, 510, 674 
hilnd { Protro})itcs) , 326, 334, 335, 338, 340, 443, 
444, 445, 4 16, 568 
hindostanus (cl. Nanniics) , 341 
hocsi (U.ssuritcs), 328, 359, 528, 529, 531, 606, 
608 

llolhmditcs, 349 

vifasa, 350 

Ilololohus, 328, 343, 491, 51 1, 680 

monoptychus, 328, 343, 499, 511, 680 

huangi {CoIuuii)itcs) , 352, 411, 443, 444 
Uungarites, 517 

rrasscpiiratus. 349, 517, 518, 519 

uiiddlcniissii, 520 

( cl . ) , 349, 5 1 7, 5 1 8, 5 1 9 

tuherndatus, 349, 518, 519 

sp., 358 

Uungaritidac, 328, 337, 517 
hyprrhorcus {Ccratitcs) . 356, 382 



{ Xcuocclt ites ), 3H2 

{Xcnodiscus) , 3H'2 

hyhridus (Tirolitcs), 342, 493, 494, 676 

idaliocfwc (Ilcllcuitcs) , 337, 360, 512, 513, 515, 
516, 646 

(Pscudaniiotitcs), 516 

(Pscudliarpoccras) , 319, 360, 512, 516 

idrianus (Ccratitcs), 492 

(Tirolitcs), 328, 340, 342, 343, 491, 492, 

493, 494, 496, 497, 576, 672, 674, 676, 678 
illyricus (Tirolitcs), 338, 342, 492, 493, 494, 495, 
501, 576, 648, 676 

cf. ( Tirolitcs), 360 

iiumaturus (Mcgaphyllitcs), 354, 392, 396 

(Procarnites) , 325, 355, 358, 392, 896, 

397 

impolitus (Tirolitcs), 328, 346, 347, 492, 498, 

501 

iucertus ( Danuhites [Dauuhites]), 354, 532 

(Danuhites [Danid:>itcs ?]), 535 

indoaustralica ( Lciophyllitcs) , 350, 351 
inflatus (Danuhites [Prcflorianitcs]), 354, 532, 
535 

injucundus (Tirolitcs) , 344, 492 
iuopinatus (Ilcllcuitcs) , 337, 355, 515, 516 

? (Ilcllcuitcs) , 354, 516 

inostranzeffi (Ccratitcs) , 356, 420 

(Czckanoicskitcs) , 420 

insiguis (Ncocolumhitcs) , 355, 516 
insularis (Pros})hingitcs) , 325, 351, 354, 355, 404, 
405, 407, 408 

aff. (Prosphingitcs) , 408 

intennedius ( Dinarites) , 356, 489 

(Dinarites [Olcnckitcs]), 430 

(Prcflorianitcs), 325, 358, 379, 382, 422 

intennontanuin (Pscudosagcccras) , 341, 361 ,362 
involntus ( Arnautoccltitcs), 325, 353, 397, 401, 
402 

(Prost)hingitcs), 352, 404, 405, 407 

(Paranannites), 352, 399 

Inyoites, 381 

— cickiicnsis, 357, 373, 374, 483 

garhinus, 341, 381, 580 

Isculites originis, [see also Isndtiics], 338, 411, 
413 

Isculitoidcs, 326, 332, 335, 344, 353, 411, 414, 
419, 420, 422, 461, 552, 598, 612 

antiglohulus, 413, 416 

cllipticus, 326, 352, 353, 411, 414, 418, 

419 

glohosus, 352, 404, 407 

glohulus, 413, 416 

glohuhisoriginis, 417 

funninondi, 326, 360, 411, 413, 414, 418, 

419, 612 

minor, 326, 358, 411,418 

originis, 326, 334, 335, 340, 350, 401, 411, 

113, 414, 415, 416, 418, 419, 550 

(air.), 352, 418 

(cf.), 347, ill 
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sp., 352 

sp. indet., 348 

sitboviformis, 326, 355, 411 413, 414, 418, 

419 

wasserhergi, 326, 358, 411, 413, 414, 418, 

419, 598 

Iscultites antiglohulus, [see also Isculites], 340, 413, 
417 

var., 340 

globulus, 340, 413, 415 

var., 340 

globulusantiglobulus, 340, 413, 417 

globulusoriginis, 340, 413, 417 

originis, 340, 415 

Ucauovi (Parussuria), 448 

jacksoui (Meekoceras) , 468 

(Nordophiceras) , 337, 360, 466, 467, 468, 

469,470, 471,634,636 

(Ophiceras) , 359, 468 

? ("Ophiceras"), 358 

(Prionolobiis) , 466 

Japouites arthaberi, 517 

dccipieus, 517 

meridianus, 350 

raphaelis zojae, 350 

surgriva, 338, 517 

ugra, 350, 351 

k a i isa ( Dan ubit es ) , 35 0 
karataueiki (Procoliimbites) , 345 
karataueikus {Procoliimbites) , 326, 346, 347, 437, 
441, 443 

karazini (Dieneroccras) , 325, 355, 367, 368, 369 
karpiuskii (Meekoceras), 356 

(Meekoceras [Gyrouites] ), 465 

(Nordophiceras), 357, 465, 466 

(Xcnodiscus), 452, 465 

Kashmirites, 437, 490 

acutangulatus, 490 

blaschkei, 490 

contortus, 346, 490 

subdimorphus, 345, 346, 490 

kastriotae (Hedeustroemia) , 338, 448, 449 

(Metahedcnstrocmia) , 326, 340, 449, 568 

keirensis (Celtites), 338, 340, 367, 368, 375, 548 

(Xenodiscus), 367 

kenieri (Tirolites), 343, 497 

keyserlingi (Boreomeekoceras), 327, 356, 476, 

477 

(Meekoceras), 471, 477 

Keyserlingites, 321, 323, 327, 332, 337, 349, 355, 
451, 453, 461, 485, 486, 487, 488, 592, 614, 
616, 632 

angustecostatus, 350, 351, 485 

bearlakensis, 327, 360, 485, 486, 488, 

614, 616 

bearriverensis, 327, 360, 485, 486, 487, 

614 

buugci, 485 

dieneri, 348, 349, 350, 351, 485 



meridianus, 355 

middendorffi, 327, 356, 484, 485, 486, 

487, 488 

uikitiui, 356, 486 

pagoda, 350 

paliari, 350 

sclireuki, 486 

sp., 349 

sp. iFidet., 347, 358, 488 

stephensoni, 337, 360, 485, 487, 632 

subrobustus, 327, 356, 357, 358, 484, 485, 

486, 487, 488, 592 

(ef. ), 485 

(n. sp. ef. ), 486 

khanikoffi (Beyrichites), 349 
khelaliensis (Dieneroceras) , 357, 369 
kingi (Mouophyllites), 338, 349, 523, 524, 525, 
526, 586 

(Monophyllites [Ussurites]), 524 

( Ussurites), 350 

kingianus ( Anasibirites) , 483 
Kiparisovites carinatus, 346, 519, 520 
kittli (Dalmatites), 337, 3^43, 360, 519, 522, 523, 
524, 650 

knechti (Dieneroceras), 368, 369 
knighti (Tirolites), 342, 501, 682 
koeneni (Oiccnites), 354 
kokeni (Parapopanoceras) , 391 

■ (Procaruites), 325, 334, 335, 340, 341, 

344, 347, 348, 350, 353, 373, 390, 591, 392, 
393, 394, 395, 396, 397, 460, 562, 564, 566 

var. (Procarnites), 341 

var. evoluta (Procarnites), 341, 391, 394, 

396 

var. pantcleimonensis (Procarnites) , 341, 

391, 394, 396 

komanum (Dagnoceras), 338, 457, 478, 480, 481, 
482, 576 

Koninckites, 384, 389 

bernoullii, 341, 388, 389 

v'ar., 341 

poster ill s, 357, 384 

septcntrionalis, 384 

timoreusis, 341 

kraffti (Proptychites) , 338, 385, 387, 556 

(Proptycliitoides), 385, 387 

ktenasi (Proptychites), 341, 388, 389 
kummeli (Procarnites), 356, 387, 391 

(Proptycliitoides), 325, 356, 384, 385, 

.391 

kwangsiauus (Cordillerites) , 364, 365, 366 

(Prenkites), [see also ktvangsiensis], 352, 

443, 444 

(Prosphingites), 404, 405, 407 

(Subcolunibites) , 352, 431, 433 

ktvangsiensis (Leiophyllites), 352, 535 

(Prenkites) [see also kwangsiauus], 352 

Kymatites svilajanus, 343, 475 

laevis (Dinarites), 342, 356, 506, 508, 656, 658 

(Leiophyllites) , 350 
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Uuiccolatus (Doi'icratiitcs) , 346, 505 
Lanceolites, 327, 343, 344, 450 

hicarinatiis, 450 

compactus, 450 

(liscokidlis, 327, 343, 450 

hufucus (Lrcanitcs), 348, 376 

(Xenodisciis), 376 

latifimhrkita sp. incl. aff. {Proptijchites), 385 
hitifimhrkitus {Froj)tychitcs) , 338, 384, 385, 387, 
556 

latilohata {Panissuria) , 326, 352, 353, 448 
liitilohainm (Da^nocerm) , 327, 352, 353, 458, 

460 

lanrac (Beyrichifes), 328, 340, 341, 516, 517 
hncrcncUinus {Pro)>fycliites) , 317 

irmt. ))osfin(Iica ( Pvo}>tychifes), 341, 385, 

387, 388 
Lccanilcs, 578 

(Usens, 338, 341, 374 

fishtae, 338, 339 

hujueus, 348, 376 

niozi, 338, 339, 578 

phinorbis, 348, 468 

skutarensis, 338, 341, 368, 580 

sp., 352 

? s))ilzbergcusis, 450, 452 

Lciopbi/Uitcs, 328, 332, 335, 351, 551, 533, 535, 
584 

(uhfHiris, 328, 355, 555 

confucii, 350 

iiuloaust railed, 350, 351 

kwaii^.sieusis, 352, 535 

laevls, 350 

loloiu’iisis, 352, 535 

marilinw.s, 328, 355, 555 

mkhllnnissi, 350 

oxyuotus, 532, 535 

pitdinaha, 350 

(all.), 535 

prddyumiui, 350 

prdcmaturus, 354, 355, 531, 532, 533 

radkins, 328, 346, 347, 532, 555 

scrjK’ntinus, 328, 352, 353, 532, 555 

sp. iiul(4., 347, 358, 535 

variahills, 328, 334, 335, 340, 355, 551, 

533, 534, 535, 584 
vcrijormis, 352, 535 

Ic'tamim {Dae^docevas) , 338, 457, 458, 459, 460, 
570 

l( n( irnldr'is (Tun^lanili’s) , 326, 352, 353, 422, 
425, 424 

Ud diilimis (Colund)iles) , 340, 443, 444 
Ikilsikdsi {Dbuirites), 328, 340, 341, 344, 499, 
506,507, 510 

liccdiunu { Dkpilorori'ras) , 328, 343, 505, 504 
liri'dnus (Cerafifi^s), 503 

( Dhiaritcs), 503 

{niiiariles [Lirraitrs ] ), 342, 503 

li^alifornds (CobimhUrs) , 345 



lif^dtiis {Columbites), 360, 425, 427, 428, 620, 
624, 626 

lilaiigcusis (Styrites), 338, 422, 423, 424, 580 

(“S/f/nYc’.v”), 423 

(c’l. Styrites), 340 

? cl. ( Styrites), 423 

lolucnsc { Mcekoreras [Submcekoecras]) , 466, 475 

(Submeekoerras) , 352 

loloucnsis (Digitophyllitcs) , 352, 392, 397 

( Leiophyllites), 352, 535 

(Procarnites), 325, 353, 392, 597 

(Prosphingites), 325, 352, 353, 404, 407 

longilobatiim {Pscudosageceras) , 354, 356, 357, 
361, 363 

\ar. kicangsieiise (Pseudosagcecras) , 363 

longiscptatnm (M cekoceras [Submeckoccras]), 475, 
467 

{Submeckoccras) , 352 

magnnmhilicatus {Pros))hiugitcs) , 405, 408 
mahomedis {M cekoceras) [see also mohamedis], 
338, 386, 388, 389, 560 

{Proptycliitcs) , 388 

{Pro)itycbitoidcs) , 359, 388 

malayauus {Columbites) , 340, 443, 444 

var. {Columbites) , 340 

var, erassa { Columbites) , 340, 443, 444 

maliei {Bitfnerites), 504, 505, 654 

{Tirolites [Bittuerites]) , 343, 504 

malsorensis {Prenkites) , 326, 334, 335, 338, 340, 
408,441,443, 554 

maugysJdakensis {Oleuekites) , 327, 346, 347, 441, 

489 

mansfieldi {Ussurites), 337, 360, 528, 529, 550, 
531, 628, 630 

marginalis {Asjiidites), 338, 339, 572 
maritimus {Danubites [Prefloriauites]) , 354, 531, 
535 

all. {Damihitcs [Prefloriauites]) , 535 

{Leiophyllites), 328, 355, 555 

{Prefloriauites), 535 

mastykeusis {Parimjoit(\s), 373 
mekelvei {Prohuugariti’s) , 328, 348, 358, 360, 
5 19, 520, 521, 522, 610 

mediterrauea { Dieiu>roeeras) , 325, 340, 567, 368, 
548, 578 

{Xniaspis) , 338, 367, 548 

mediterraueus { Aruautoeeltites) , 325, 340, 597, 
too, 401, 402, 552, 554 

{Paranauuites), 338, 341, 397, 399, 400 

var. media {Parauauuites) , 341, 397, 399, 

400, 40L 

Medlieottkieeae, 360 
medius (cl. Namiites) , 341 
?\leekoeeras, 359 

eaprileuse, 343 

? eoutrariiim, 465 

eoutrarius, 465, 467 

eurtieostatum, .359, 470, 471, 473, 475, 640 

euom))halum, 465 

graeilitatis (cl.), 341 
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hakki, 338, 385, 387, 564 

jacksoni, 468 

— karpinskii, 356 

keyscrlingi, 471, 477 

mahomedis, 338, 386, 388, 389, 560 

microniphalus, 360, 470, 471, 473, 475, 

640 

pihtum, 360, 470, 471, 473, 475, 638 

radiosnm, 338, 463, 464, 576 

rotundatnm, 356, 476 

sanctorum, 360, 470, 471, 473, 475, 638 

sihirictim, 356, 453 

? sihiricuui, 453 

skod reuse, 338. 339 

sp. inclet., 352, 410, 452, 453, 492 

timorensis, 384 

(Gxjronites) karpinskii, 465 

planorhis, 468 

schmidfi, 452 

(Kouiuckites) hasserti, 478 

sibiricuni, 453 

{Std?meekoceras) compressum, 466, 475 

lohiteuse, 466, 475 

Jougiseptatum, 467, 475 

Mcekoceratidae, 327, 337, 450 
MegaphijUites atlasovieusis, 355 

cvohitus, 350 

immafiirus, 354, 392, 396 

menensis (AvctotiroUtes), 327, 356, 477 

(Fseudotirolites) , 356, 477 

merciirii (Tirolites), 342, 492, 494, 674 
merkliauus (Japonites) , 350 

(Keijserlingites) , 355 

Meropelh, 326, 329, 447, 580 

plejanae, 326, 340, 443, 447, 580 

(cf.),347, 447 

Metadagnoceras, 321, 327, 332, 335, 337, 457, 
458, 459, 460, 461, 463, 464, 572, 576, 588, 
594 

freemani, 327, 350, 461, 462, 463, 464, 

588 

pnlcher, 327, 358, 460, 461, 462, 463 

sp., 462 

terbunicum, 327, 340, 455, 461, 462, 463, 

464, 572, 576 

tobini, 327, 358, 461, 462, 463, 594 

tinicinn, 337, 354, 355, 461, 462 

Metahedenstroemia, 326, 363, 448, 449, 568 

kasfriotae, 326, 340, 448, 449, 568 

microtuphalus (Meekoceras) , 360, 470, 471, 473, 
475 

iniddendorffi (Ammonites) , 486 

(Ccratites) , 356, 485, 486 

{ Keijserlingites) , 327, 356, 484, 485, 486, 

487, 488 

middlemissii (Hungarites) , 520 

cf. (Hungarites), 349, 517, 518, 519 

(Leiophyllites), 350 

(Prohungarites) , 320, 328, 348, 518, 520, 

521, 590 



minimus (Cohimbites) , 360, 425, 427, 429 
minor (Isculitoides) , 326, 358, 411, 418 

(Paranannitcs) , 354, 401 

miuntus (Paranannites) , 352, 399 

mirditeusis (Cohimbites) , 338, 340, 429, 431, 433, 

444, 544, 546 

var. (Cohimbites) , 433, 546 

(Siibeohnnbites), 429, 431, 433 

mistardisi (Proptychites) , 341, 388, 389 
mitzopouloi (Chioceras), 326, 334, 335, 340, 443, 

445, 446 

var. meridionalis (Chioceras) , 340, 446 

mixtiis (Parasibirites) , 356, 483 
modestus (Procaniites) , 358, 396, 397 
mohamedanus (Diuarites), 511 

cfr. (Diuarites), 511 

(Diuarites [Hercegovites] ), 432, 511 

(Pseudodinarites) , 328, 343, 511, 654, 

664 

mohamedis var. applanata (Proptychites) [see also 
mahomedis], 341, 387, 388, 389 
m ojsiso V icsi ( G {/ ron ites ) , 45 1 , 452 
mougolica (Psilostura) , 350, 351 
Mouocauthites, 326, 329, 422 

mouoceras, 326, 358, 382, 411, 422 

mouoceras (Monocanthites) , 326, 358, 382, 411, 
422 

Mouophyllites dienevi, 338, 524, 586 

(sp. ind. ex aff. ), 349 

(nov. sp. ex aff.), 526 

Jiara, 338, 349, 524, 525, 584 

kiugi, 338, 349, 523, 524, 525, 526, 586 

nopcsai, 338, 523, 524, 584 

pitamaha, 338, 531, 532, 533, 584 

sichoticns, 528 

SI less i, 531 

(Leiophyllites) dieneri var. iuvohita, 341, 

388, 390 

gcorgalasi, 341, 531, 533, 534 

palaeotriadiciis, 341, 531, 533, 535 

pitamaha, 531 

(aff.), 341, 531, 533, 534 

praecoufucii, 341, 531, 533, 534 

rosae, 341, 524, 526 

(Palaeophyllites) praekieperti, 341 527 

thahuanni, 341, 527 

(Schizophyllites) betilloni, 341, 523, 524, 

526 

var. evohita, 341, 524, 526 

? pscudohara, 341, 388, 390 

( Ussnrites) hara, 524 

kiugi, 524 

mouopytchns (Holololms), 328, 343, 499, 511, 
680 

(Tirolites [Hololobus]) , 342, 511, 680 

moutpelierensis (Prefloriautes) , 337, 360, 379, 
381, 382, 626, 628 

morlaccns (Dalmatites) , 328, 343, 519, 522, 523, 
524, 652 

morpheos (Cohimbites), 356, 425, 501 
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( Tirolites), 328, 356, 501 

muchianus (Cevatites) , 506 

(Diuarites), 342, 343, 506, 507, 508, 658 

multicostatus (Dhiarilcs), 342, 507, 508, 660 
multiformis (Suhcolumhitcs), 326, 335, 354, 355, 
433, 435, 436 

muUilohatum (rscmlosa^cccras) , 323, 325, 337, 
340, 345, 346, 347, 348, 355, 356, 357, 358, 
359, 360, 361, 362, 363, 608 

var. p^igantcum (rscudo.sa^cccras) , 361 

cf, { Pscu(Josa^cccras) , 361 

multiplicatiis (Ccltitcs), 437, 440, 490, 594 

(Ccratitcs), 356, 382 

C^Ceratites”) , 382 

(Prcflorkmitcs), 325, 356, 379, 382 

— {Pscudoccltitcs), 440, 594 

(Xcuoccltitcs) , 382 

(Xenodiscus), 382 

multisphmtus (Tirolitcs) , 343, 493, 666 
musacchi (Ariauites), 326, 338, 340, 443, 446, 
544 

mutliiamis { Aspiditcs) , 383 
(Pseudaspidifes) , 383 

uaiii'aeiisis cfr. (Opluceras), 338, 379, 381, 548, 
578 

sp. incl. aff. ( Xcuodiscus) , 379 

Nauuites hajariuuisi, 346, 401 

herherli, 399, 400, 401, 552 

cf. Naiiuitcs Itindustauus, 341 

medius, 341 

Ncocolu mbites, 337 
iusip.nis, 355, 516 

nevadi (Pscudorcltifes) , 326, 359, 424, 438, 410, 
608 

niazi { Lrcauites) , 338, 339, 578 
nikabitensis { Dienrroccras) , 357, 369, 483 
nikilini (C(ratitcs) , 356, 484, 486 

{Keyscrliiif'ilcs) , 356, 486 

N/l;^//^s•alf. { Auakasluuiritcs) , 352 

(Danubites), 437, 490 

nodosum (Cliioceras) , 326, 340, 443, 416 
uopcsdi { Eoplujllitcs) , 525 

(Mouophyllitrs), 338, 522, 524, 584 

? ( Proplychifoides) , 388, 389, 560 

noprsanum {Dcmuoccras) , 327, 338, 340, 457, 
458, 459, 460, 463, 464, 570, 572 

\ar. iuioluta ( Dapnoceras) , 341, 464, 465 

Nordopfiiccras, 321, 327, 337, 353, 355, 357, 452, 
465, 467, 468, 475, 477, 632, 634, 636, 642 

alcxrcvae, 337, 357, 452, 466, 467, 468, 

469, 471 

compressiim, 327, 353, 4 75 

ronlrarius, 357, 466 



— contratius. 


465 












— (iiomphalus. 


337, : 


357, 


165, 


466, 


467, 


468, 469, 47 1 


, 475 


, 634 










— jacksoni. 


337, 


360, 


466, 


467, 


468, 


469, 



470, 471, 634, 636 

— karpinskii, 357, 465, 466 

— olcnck(msis, 357, 467, 468 



pilatum, 337, 357, 360, 468, 469, 470, 471, 

473, 475, 632, 638, 640, 642 

}}lauorl)is\ 322, 327, 348, 467, 468, 475 

— cf. plauorbis, 348 

p.srudosimplex, 327, 356, 468, 475 

sclunidti, 356, 452 

Noviiaccac, 375 
Noritidac, 327, 477 
uonualis (Ccratitcs) , 317 

nudus (Dinarites), 341, 342, 344, 506, 507, 508, 
656 

oblUpicplicatus (Proptyrhites) , 338, 388, 389, 560 
occidcntalis (Popovilcs) , 326, 358, 382, 411, 421, 
422 

olcuckcusis (Nordopliiccras), 357, 467, 468 
Olcuekifcs, 323, 327, 332, 335, 337, 344, 358, 
440, 488, 489, 612 

alt us, 356, 489 

canadensis, 327, 357, 489 

pjackdis, 356, 489 

mangysidakensis, 327, 346, 347, 441, 489 

sonticus, 355 

spiniplicatus, 327, 356, 488, 489, 490 

spiniplicatus (cf. ), 360, 489, 612 

tunirpciisis, 346 

Opliiccras, 345 

— dem issu m ( cf . ) , 341, 345 

dicneri, 367 

jacksoni, 359, 468 

naiif^acnsis (cfr. ), 338, 379, 381, 548, 578 

sakuntala, 338, 367, 578 

sakuntala ( cf. ), 367 

s})cncci, 359, 376 

“O/j/j/rrjY/.v”? jacksoni, 358 

? st)cncci, 358 

orbiculatus (Subdoricranites) , 346, 506 
oricntalis (Cordillcritcs) , 352, 364, 365, 366 

(Eophyllitcs) , 328, 350, 523, 526 

(Pronoritcs) , 341, 477, 478, 482 

{ Pro.spliinp,itcs) , 404 

orifrinis ( Isculitcs), 338, 41 1, 413 

(Isculitoidcs), 326, 334, 335, 340, 350, 

401, 411, 413, 414, 415, 416, 418, 419, 550, 
552 

aff. (Isculitoidcs) , 352, 418 

cf, ( Isculitoidcs) , 347, 41 1 

(Iscultitcs), 340, 415 

oniatus (Columbitcs) , 360, 425, 427, 428, 429, 
620 

? aff. (Columbitc.s) , 356, 425 

osuiauicus (Albanitcs) , 477, 479, 480, 481 

(Pronoritcs), 338, 477, 478, 479, 482, 574 

cf. ( Pronorii('s) , 341, 477, 478, 482 

Otoccras icoodu ardi, 317 
Otoccratacac, 367 
oralis (lkos})hinp.itcs), 404, 407 
ovatus (Doricranites), 346, 505 
On:cnit('s, 338 
kocneui, 354 

i)Xipiostus ( Procarnites) , 352, 391, 392, 395, 396 
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oxynotus (LciopInjUitcs) , 532, 535 

paf^oda (KeijsciHugitcs), 350 
pahari (Kcyscrlingitcs), 350 
PalacophijUites, 328, 527 

sieinmanni, 328, 340, 349, ^350, 527 

palacotrimlicns {MonophyUitcs [Lciopliyllitcs ] ), 
341, 531, 533, 535 
pamJya (Sibirites), 350 
Paradinaritcs, 326, 329, 437 

snni, 326, 352, 353, 424, 437 

paradiscus (Ucmilccanitcs) ^ 325, 358, 368, 375, 
598, 602, 610 

Paragoccras ditkaghii, 338, 397, 399, 400, 401, 554 
cf. Paragoccras dukagini, 341 
Paranannitcs, 400 
aspcncusis, 345 

^'ar. curopaca, 341, 397, 400, 401 

chioneusis [see also chiosensis]^ 341, 397, 

399, 400, 401 

cliioscnsis [see also cI}ioncnsis], 397 

compressus, 341, 397, 399, 400, 401 

gracilis, 354, 399, 401 

uwolntus, 352, 399 

mediterranens, 338, 341, 397, 399, 400 

van media, 341, 397, 399, 400, 

401 

minor, 354, 401 

winntiis, 352, 399 

subglo])osus, 352, 407 

suboviformis, 354, 418 

siiboviforinis (aff. ), 418 

Parauannifidac, 325, 337, 397 
Paranoritidac, 337, 383 
Parapopanoccras kokcui, 391 
Parasagcccras, 351 
Parasibirites grambergi, 356, 483 

mixiits, 356, 483 

rariaadcatiis, 356 

supretiosus, 483 

Parinyoites mastykensis, 373 

parisiaiins {Columbites) , 322, 337, 340, 346, 354, 

355, 360, 424, 425, 427, 428, 430, 434, 435, 

462, 483, 501, 618, 620, 622, 624, 626 

cf. (Columbites) , 345 

parisense (Svalbardiccras), 354, 355 
Parussnria, 326, 329, 448 

iwauovi, 448 

latilobata, 326, 352, 353, 448 

pastpiayi (Pseudosagcccras) , 325, 340, 360, 363, 
864 

(Pseudosagcccras [Mctasagcccras]) , 341, 

364 

paucispinatus (Tirolites) , 342, 492, 494, 495, 674, 
676 

pcali (Tirolites), 342, 501, 682 
pcrcosiatus (Tirolites) , 343, 493, 499, 666 
perrinismithi (Columbites), 338, 340, 427, 431, 
433, 546 

(Subcolumbites), 326, 334, 335, 340, 347, 



353, 427, 429, 431, 433, 434, 435, 436, 542, 
544, 546, 548 

cf. (Subcohind)ites) , 429, 431 

Phylloceratacae, 524 
PhyUocerida, 524 

piUituni (Meekoceras) , 360, 470, 471, 473, 475, 
638 

(Nordophiceras), 337, 357, 360, 468, 469, 

470, 471, 473, 475, 632, 638, 640, 642 
Pinacoceratacae, 517 
pitamaha (Lciophyllitcs) , 350 

aff. ( Lciophyllitcs), 535 

(Monophyllites) , 338, 531, 532, 533, 584 

(Monophyllites [Lciojdujllites]) , 531 

aff. (Monophyllites [Leiophyllites]) , 341, 

531, 533, 534 

pityoussae ( fledeustroemia) , 341, 449 
planorbis ( Lccanitcs) , 348, 468 

(Meekoceras [CMyronites]) , 468 

(Nordophiceras) , 322, 327, 348, 467, 468, 

475 

cf. (Nordophiceras), 348 

planocolcis (Celtites), 360, 369, 372, 373, 646 
plejanae (Arianites [Meropclla]) , 341, 447 

(Meropclla), 326, 340, 443, 447, 580 

cf. (Meropclla), 347, 447 

plicatidns (Columbites) , 444 

plicatuli ex aff. (Columbites) , 340, 443, 444 

Plococeras, 507 

dalmatiniim, 506 

popovi ? (Prohungarites) , 354, 355, 518 

(Psendaspidites), 337, 360, 383, 384, 628, 

650 

Poj)ovites, 326, 421 

borealis, 326, 357, 421, 422 

Occident alls, 326, 358, 382, 411, 421, 422 

posterius (Koninckites) , 357, 384 

(Psendaspidites) , 337, 357, 383, 384 

pradyumna (Lciophyllitcs) , 350 
praeconfucii (Monophyllites [Leiophyllites]), 341, 
531, 533, 534 

praekic})crti (Monophyllites [Palaeophyllites]), 341, 
527 

praematurus (Beyrichites) , 341, 516 

(Ilellenites), 328, 334, 335, 340, 352, 353, 

512,513,514,515, 554 

cf. ( Ilellenites), 513, 514, 515 

var. aegaeica (Ilellenites), 340, 512, 513, 

514 

(Leiophyllites), 354, 355, 531, 532, 533 

(Tropieeltites) , 511, 512 

? ( Tropieeltites) , 338, 512 

? var. (Tropieeltites) , 512 

praJdada (Sibirites), 350 

Preflorianites, 325, 337, 879, 381, 382, 535, 548, 
578, 580, 626, 628 

garbinns, 325, 340, 379, 381, 580 

intermedins, 325, 358, 379, 382, 422 

maritimus, 535 
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niontpclicrciws, 337, 360, 379, 381, 382, 

626, 628 

— multiplicatus, 325, 356, 379, 382 

stro}mi, 381 

snlioticus, 325, 340, 379, 391, 548, 578 

Prenkites, 326, 408, 441, 460, 554 

hclcnac, 326, 340, 441, 443 

kwauf'sianus, 352, 443, 444 

malsorcnsh\ 326, 334, 335, 338, 340, 408, 

441, 443, 554 

sinuhiicus, 340, 350, 408, 409 

timorcims, 321, 326, 340, 350, 353, 441, 

443, 444 

(aff.), 354, 355, 444 

Prenkites” snndaicns, 408, 409 
pretioso ind. aff. (Sihirifes) , 483 
pretiosns (SiJ)irUes) , 356, 483 
prifiwricnsis ( Arctolninparites) , 355 
Priouitidae, 337, 482 

prionoUles (Staclieite.s) , 327, 342, 343, 344, 345, 
401, 455, 456, 463, 652 
Prionolohns jacksoni, 466 
sehmidti, 452 

prior {Cerotites [Paraceratites]) , 342, 497, 680 

(nrolites), 497 

(Tirolit Okies), 492, 497, 498, 680 

(Xenodiscus), 497 

Proavites discus, 374 
skntarensis, 368 

Procamiies, 325, 332, 335, 391, 396, 397, 418, 562, 
564 

acuius, 352, 391, 395, 396 

amirusovi, 345, 346, 391, 392, 395, 396 

imnwtunis, 325, 355, 358, 392, 396, 397 

kokeni, 325, 334, 335, 338, 340, 341, 344, 

347, 348, 350, 353, 373, 390, 391, 392, 393 
394 , 395, 396, 397, 460, 562, 564 , 566 
var., 341 

var. cvoluta, 341, 391, 394, 396 

var. pantcleiinonensis, 341, 391, 

394, 396 

knmmeli, 356, 387, 391 

loloucnsis, 325, 353, 392, 397 

modest us, 358, 396, 397 

oxijnostus, 352, 391, 392, 395, 396 

skanderhe^is, 338, 341, 391, 392, 393, 394, 

395, 396, 562 
Prochidiscites, 349 

ijasoda, 350, 35 1 

Procolumbites, 321, 326, 329, 337, 441 
karataueiki, 345 

karataueikus, 326, 346, 347, 437, 441, 443 

sp., 355 

propressus ( Diuarites), 343, 504 

(Diuarites [IJccaites]), 342, 504, 664 

Prohunparites, 323, 328, 332, 335, 338, 348, 360, 
415, 463, 517, 520, 521, 522, 590, 610, 612, 
616 

carinatus, 328, 344, 347, 520 

crasseplicatus, 328, 350, 517, 518, 520, 521 



(cf.),348, 373, 518, 521 

^utstadti, 328, 360, 518, 519, 521, 522, 

612 

mckelvci, 328, 348, 358, 360, 519, 520, 

521, 522, 610 

middlemissii, 328, 348, 517, 518, 520, 521, 

590 

? popoci, 354, 355, 519 

similis, 517, 518 

(n. sp. cf.), 520 

sp., 344 

sp. indet., 358, 360, 519, 522, 612, 616 

tuheradatus, 328, 350, 357, 518 

Prolecanitida, 360 

Pronorites arhani (spec. ind. ex aff,), 349, 477, 
478, 479 

arbanus, 338, 341, 349, 477, 478, 479, 

482, 574 

var., 341 

var. mediterrauea, 341, 477, 478, 

482 

var. suudaica, 477 

orientalis, 341, 477, 478, 482 

osmonicus, 338, 477, 478, 479, 482, 574 

( ef . ) , 34 1 , 477, 478, 482 

reicheli, 341, 478, 481, 482 

schoubi, 341, 478, 479, 482 

var. kepholovunensis, 341, 478, 

482 

var. timorensis, 478 

triodicus, 338, 341, 477, 478, 479, 482, 

574 

Propti/chitcs, 384, 385, 389 

arthaberi, 341, 349, 387, 388, 389, 390 

balcanicus, 341, 385, 387, 388 

berfisci, 338, 386, 388, 389, 558 

buxtorfi, 341, 386, 388, 389 

hakki, 387 

kraffti, 338, 385, 387, 556 

ktenasi, 341, 388, 389 

latifimbriata (sp. ind. aff.), 385 

latifimbriatus, 338, 384, 385, 387, 556 

lawrcueianus, 317 

inut. postindica, 341, 385, 387, 388 

mahomedis, 388 

var. applanato, 341, 387, 388, 389 

uiistardisi, 341, 388, 389 

oblupieplicatus, 338, 388, 389, 560 

tri^onalis, 338, 388, 389, 558 

trilobatus, 317 

Proptychitidac, 325, 384 

Proptychitoides, 325, 332, .384, 385, 388, 389, 418, 
423, 562, 564, 590 

arthaberi, 325, 350, 384, 385, 390, 391, 

590 

bertisci, 388, 389 

compre,ssus, 352, 390 

decipiens, 325, 340, 384, 385, 387, 388, 

389, 390, 556, 564 
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hakki, 385, 387 

kraffti, 385, 387 

kummeli, 325, 356, 384, 385, 391 

mahomeclis, 359 

? nopcsai, 388, 389, 560 

? sitnplex, 352, 390 

trigonalis, 325, 340, 384, 385, 386, 388 , 

389, 390, 391, 558, 560, 562 

timglanensis, 325, 352, 353, 384, 385, 390 

Prosphingites, 325, 332, 335, 403 , 404, 405, 407, 
408, 409, 410, 420, 421, 446, 580, 590 

alk 325, 338, 340, 405 , 407, 580 

(lustini, 403, 404, 405, 407 

coombsk 325, 351, 404, 405, 407, 408 

czckanowskii, 325, 356, 403, 404, 405 , 

407, 408, 592 

(cf.),358, 405 

(ex aff.), 340, 407, 410 

glohosiis, 325, 354, 355, 404, 405, 407, 

408 

(aff,), 407 

iimikms, 325, 351, 354, 355, 404, 405, 

407, 408 

(aff.), 408 

iiivolutus, 352, 404, 405, 407 

kwangsianus, 404, 405, 407 

lolonensis, 325, 352, 353, 404, 407 

maginiinhilicatus, 405, 408 

oriental is, 404 

ovalis, 404, 407 

radians, 404 

sinensis, 404 

slossi, 404, 407 

spathi, 403, 404, 407 

stiJfglohosus, 325, 353, 407 

vondersciimitti, 404, 405, 407, 410, 411 

(Chiotiies) globularis, 340, 419, 420 

stipe rglobosHS, 340, 420 

(Zetwifes) helenae, 340, 410 

var. niaradovunensis, 340, 

410 

Proptropites, 326, 329, 334, 420, 4 - 14 , 445, 568 

Mmi, 326, 335, 338, 340, 443, 444, 445 , 

446, 568 

Pseudarnioiites, 512 
id ah Dense, 516 

Pseudaspidites, 337, 355, 357, 385 , 384, 628, 650 

miithianns, 383 

popovi, 337, 360, 383 , 384, 628, 650 

posterius, 337, 357, 383, 384 

wlieeleri, 383 

yudishthira, 383 

Pseudharpoceras, 512 

idahoense, 319, 360, 512, 516 

spiniger, 319, 348, 512 

Pseudoceltites, 321, 326, 337, 359, 425, 437 , 490, 
594, 608, 628 

cheneyi, 337, 359, 360, 438 , 440, 628 

constrictilis, 424 

dolnapaensis, 326, 347, 359, 438, 440 , 441 



inuliiplicaiiis, 440, 594 

nemdi, 326, 359, 424, 438, 440 , 608 

Pseudodinarites, 328, 343, 511 , 654, 664 

mohamedanns, 328, 343, 511 , 654, 664 

psetidohara (Monophyllites [? Sehizophyllites]) , 
341, 388, 390 

Pseudokymatites, 327, 343, 475, 664 

svilajaniis, 327, 343, 475 , 499, 664 

pseudortisselli (Flemingites) , 341, 387, 388, 389, 
390 

Psendosageceras, 325, 332, 337, 345, 360 , 366, 
564, 582, 608 

albanicum, 325, 334, 340, 360, 363 , 364, 

532 

bicariiiatum, 358, 364, 366 

clavisellatum, 363 

(cf.), 341, 361, 363 

compressus, 363 

cii rent tun, 363 

drinense, 325, 338, 340, 341, 360, 361, 

362, 363 , 564 

var. ineentrolata, 341 

intennontanum, 341, 361, 362 

longiloboitim, 354, 356, 357, 361, 363 

var. kivangsiense, 363 

midtilobatum, 323, 325, 337, 340, 345, 

346, 347, 348, 355, 356, 357, 358, 359, 360, 
561,362, 363, 608 

(cf.), 361 

var. giganteiun, 361 

pasqtiayi, 325, 340, 360, 363, 364 

schantarense, 361, 362 

simplex, 325, 354, 355, 360, 362, 364 

sp., 359 

tsotengense, 363 

(Metasageceras) pasqttayi, 341, 364 

Psetidosibiriies dichotomous (cfr. ), 338, 457, 478, 
481, 482, 580 

psetidosimplex (Nordophiceras) , 327, 356, 468, 
475 

Pseudotriolites menensis, 356, 477 
Psilosturia, 349 

mongolica, 350, 351 

Ptychites, 349 
rtigifer, 317 

ptdeher (Metadagnoceras) , 327, 358, 460, 461 , 
462, 463 

qtienstedti (Tirolites), 342, 492, 494, 495, 676 

radians (Leiophyllites) , 328, 346, 347, 532, 535 

(Prosphingites) , 404 

radiattis (Flemingites) , 317 

(Hellenites), 328, 340, 358, 513, 514 , 515, 

516 

(Hellenites [Pallasites]) , 341, 514 

radiostun (Meekoceras), 338, 463, 464, 576 
raphaelis zojae (Japonites) , 350 
rarecostatus (Doricranites) , 346, 505 
rariaculeatus (Parasibirites) , 356 
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ravana (CcraUies), 349 
raricostatus (Anasihirites) , 356 
rcctangukiris (Tiroliies) , 338, 342, 493, 494, 495, 
576, 674 

refractus (Eophi/Uitcs) , 524, 525, 584 

cf. ( Eophyllites), 526, 527 

rciclicJi {Pronorites), 341, 478, 481, 482 

renzi (Sihirites), 327, 340, 483, 588 

rcpiilsus (TiroUies), 342, 493, 494, 495, 674 

reutiensis {Ammonites) , 516 

riehardsi { Dalmatites) , 343, 524 

Robustites suhrobnstus, 485 

robustus {VengsUanites) , 352, 433, 435 

{Siibcolumbites), 326, 353, 435, 436 

( TiroUtes), 342, 493, 494, 495, 678 

Rommaniies simionescui, 350 
ropini {Dalmatites), 344, 349, 350 
rosac {Monoplujllites [Leiophyllites]), 341, 524, 
526 

rossiciis {Ralatonites) , 505 

{Doricranites) , 346, 505 

{Dorikronites) , 505 

{TiroUtes), 328, 345, 346, 347, 492, 500, 

501 

rotiformis {TiroUtes) , 342, 493, 494, 495, 676 
rotundatuni {Arctomeekoceras), 327, 356, 476 

{Roreon\eekoceras) , 476 

{Meekoeeras) , 356, 476 

rngifer {Ptyehites) , 317 

Sageceras albanicum, 338, 363 

— ^ var., 341 

Sageceratidae, 325, 337, 360 
sakuntala {Ophiceras), 338, 367, 368, 578 
cf. ( Ojdiieeras) , 367 

sanetonim {Meekoeeras), 360, 470, 471, 473, 475, 
638 

schamareuse {Pseudosageceras) , 361, 362 
scharicits {Doricranites) , 346, 505 
schaiibi {Prouorites) , 341, 478, 479, 482 

var. kephaloviinensis {Pronorites), 341, 

478, 482 

var. timorensis {Pronorites), 478 

schmidti ? {Cyronites), 452 

{Meekoeeras [Cbjronites ] ), 452 

{Nordophieeras), 356, 452 

{ Prionolot)us) , 452 

{Svalbardieeras), 327, 356, 357, 451, 452, 

453, 454, 592 

{ Xenodiseiis) , 356, 451, 452 

sehrenki {Carat ites) , 356, 486 
( Keyserlingites) , 486 

scminudiis {TiroIit(\s) , 342, 492, 494, 495, 576, 
672 

var. nudior {TiroUtes) , 492, 672 

var. pUeosns { TiroUtes), 492, 672 

septentrionalis {Koninekites), 381 

s(riKmtiniis {Leiophyllites), 328, 352, 353, 532, 

5.35 

serratelobatus {Tirolites) , 342, 510, 662 



slieldoni {Svalbardieeras), 337, 360, 451, 453, 454, 
626 

sibirieum {Meekoeeras), 356, 453 

? {Meekoeeras), 453 

{Meekoeeras [Koninekites]) , 453 

{Svalbardieeras), 327, 356, 453 

sibirieus {Aspidites), 453 

{ liemiprionites), 356, 453 

Sibirites, 327, 332, 483, 588 

diehotomus (cf. ), 478 

eiehwaldi, 327, 356, 483 

(cf.), 483 

grand)ergi, 483 

var. mixta, 483 

var. rariaeuleatus, 483 

pandya, 350 

praldada, 350 

pretioso ( ind. aff. ), 483 

pretiosits, 356, 483 

renzi, 327, 340, 483, 588 

spiniger, 348 

subpretiosus, 356, 483 

superbus, 317 

Sibiritidae, 327, 337, 483 
siehotieiis {Monophyllites) , 528 
sieveri {Ussurites) ,' 31S, 358, 528, 529, 530, 531, 
602, 604, 610 

sigmatoideus {Ceratites) , 356 
similis {Prohungarites) , 517, 518 

II. sp. cf. {Prohungarites), 520 

simioneseui {Rommanites) , 350 
simplex {Aretoeeras), 356, 468 

? {Proptyehitoides), 352, 390 

{Pseudosageceras), 325, 354, 355, 360, 

362, 364 

sinoisis {Prosphi}igites), 404 
sinuatiis {Dinarites) , 348, 376 

{Xenoceltites), 322, 325, 348, 376 

skanderbegis {Proearnites) , 338, 341, 391, 392, 
393, 394, 395, 396, 562 
skipetarensis { Epihedenstroemia) , 364 

{Uedenstroemia), 338, 364, 365, 366, 580 

skodrensc {Meekoeeras) , 338, 339 
skutarrnsis {Dieneroeeras) , 325, 340, 367, 368, 
580 

( Leeauites), 338, 341, 368, 580 

{ Proavites) , 368 

slossi {Prosphingites) , 404 ,407 
smiriagini {Ceratites) , 496 

( TiroUtes), 343, 346, 496, 499, 666 

smithi {TiroUtes), 337, 360, 501, 648 
solitus {Subeohnnbites) , 354,436 
sontieus {Olenekites) , 355 
s])athi {Prosjdiingites) , 403, 404, 407 
speneei {Columbites) , 360, 425, 427, 428, 429, 
434, 620, 624 

var. ehiotiea {Columbites), 340, 434, 435 

{Ojdiieeras) , 359, 376 

— ? {^‘Ophiceras” ) , 358 
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(Xenocelfites), 337, 360, 376, 377, 378, 

380, 636, 644 

spini^er (Pseudharpoceras), 319, 348, 512 

(Sihirites), 348 

spiniplicatiis (Dinarifcs) , 356, 488, 489 

(Dinarites [Olenckites]) , 488 

(Olenekites), 327, 356, 488, 489, 490 

cf. (Olenekites), 360, 489, 612 

spinosior (Tirolites) , 343, 496, 499, 668 
spinosus (Tiwlites), 342, 346, 492, 493, 499, 501, 
670 

ef. ( Tirolites), 359, 503 

spitsbergensis (Xenoceltites) , 325, 354, 355, 376, 
377 

cf. (Xenoceltites), 359, 440 

? (Lecanites), 450, 452 

(Svalhardiceras), 327, 357, 450, 451, 452, 

454, 592 

stachei (Tirolites), 342, 493, 494, 678 
Stacheites, 320, 327, 344, 455, 456, 463, 464, 465, 
614, 652 

diomjsi, 341, 455, 462, 463, 464, 465 

var., 341 

floweri, 327, 344, 358, 455, 456, 457, 596 

prionoides, 327, 342, 343, 344, 346, 401, 

455, 456, 463, 652 

sp. indet., 344, 348, 360, 455, 456, 457, 

614 

wehhiamis, 350, 455 

steinmanni (Palaeoplnjllites) , 328, 340, 349, 350, 

527 

stephensoni (Keijserlingites) , 337, 360, 485, 487, 
632 

striatns (Ilellenites [Pallasites]) , 341, 514, 516 

var. dcnsicostata (Hcllenites [Pallasites]) , 

341,514,516 
strongi (Danubites), 379 

(Preflorianites), 381 

Styrites, 422 

lilangensis, 338, 422, 423, 424, 580 

? lilangensis (cf.), 423 

cf. Styrites lilangensis, 340 
^'Styrites' lihnigensis, 423 

Subcolnmbites, 323, 326, 332, 335, 344, 354, 376, 
409, 423, 427, 436, 437, 460, 461, 544, 546, 
548 

anicricanus, 326, 335, 358, 433, 435, 436, 

437, 600, 602 

anonialus, 354, 436 

dusmani, 326, 340, 431, 433, 434, 435, 

436, 544 

ciiropaens, 429, 431, 433 

kivangsianns, 352, 431, 433 

inirditensis, 429, 431, 433, 444 

multiformis, 326, 335, 354, 355, 433, 435, 

436 

perrinismithi, 326, 334, 335, 340, 347, 353, 

427, 429, 431, 433, 434, 435, 436, 542, 544, 
546, 548 



rohustus, 326, 353, 435, 436 

solitus, 354, 436 

sp., 358 

subdimorphus (Eukaslunirites) , 327, 347, 490 

(Kashmirites), 346, 490 

Snbdoricranites discoides, 345, 346, 506 

orhiculatus, .346, 506 

snbevolutus (Xenoceltites), 375, 376 
subglobosus (Paranannites), 352, 407 

(^‘Prosphingites), 325, .353, 407 

siibgracilis (Anasibirites) , .346, 448 

(Epiccltitcs) , 326, 347, 443, 448 

siibillyricus (Tirolites), 342, 493, 494, 495, 678 
Submeekoceras coniprcssnm, 352 

lolouense, .352 

longiseptatuni, 352 

subovifonnis (Iscnlitoides) , 326, 355, 411, 413, 
414, 418, 419 

aff. ( Paranannites), 418 

(Paranatuiites), 354, 418 

siibpretiosus (Parasibirites) , 483 

(Sibirites), 356, 483 

snbreeta)igularis (Celtites), 490 
snbrobustiis (Ceratites) , .356, 485 

(Keyserlingites), 327, 356, 357, 358, 484, 

485, 486, 487, 488, 592 

cf. ( Keyserlingites) , 485 

n. sp. cf. (Keyserlingites) , 486 

( Robust it es) , 485 

Subvishnuites, 325, 3.37, 357, 367, 373, 374, 483, 
646 

eiekitensis, 337, 357, 374 

enveris, 325, 340, 373 

(cf.), 347, 373 

sp. indet., 347, 348, 360, 373, 3 74, 646 

tientungensis, 373 

ivelteri, 373 

suessi (Monophyllitcs), 531 
sugriva (Japotiites), 338, 517 
sulioticus (Preflorianites), 325, 340, 379, 381, 
548, 578 

(Xenodiscus), 338, 341, 379 

sundaicus (Prenkites), 340, .350, 408, 409 

(^Trenkites’), 408, 409 

(VickoJderites), .326, 340, 408, 409 

cf. (VickoJderites), 347, 409 

simi (Paradinarites) , 326, 352, 353, 424, 437 
superbus (Stephanites), 317, 318, 319 
superglobosus (Chiotites) , 420 

(Prosphingites [Chiotites] ), 340, 420 

Svalbardiceras, 321, 327, 332, 337, 355, 450, 451, 
452, 453, 454, 592, 626 

chowadei, 327, 358, 453 

dentosus, 327, 356, 453 

frcboldi, 327, 357, 453 

parisense, 354, 355 

schmidti, 327, 356, .357, 451, 452, 453, 

454, 592 

sheldoni, 337, 360, 451, 453, 454, 626 

sibiriemn, 327, 356, 453 



(cf.),429, 431 
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sp., 454 

sp. inclet,, 348, 360, 451, 454 

spitzber^cJisis, 327, 357, 450, 

453, 454, 592 

svildianiis (Kijuiutifes) , 343, 475 

(Pseudokijmatites), 327, 343, 

664 

Svilaiites, 491, 499 
cingulatiis, 497 



451, 452, 
475, 499, 



tahulatus (Balkanites) , 327, 343, 465 
tchcriufschewinms {IleUcuites), 355 
teicherti (Aruautoccltites), 325, 358, 397, 399, 
402, 403, 602 

telleri {Biftnerites) , 505, 654 

? ( TirolUes [Biftnerites]) , 343, 504 

terhunico niL {Dafiuoccras) , 463 ^ 

terbnniciun (Daf'uoccras), 338, 341, 45/, 463, 
464, 465, 572 

(Metadagnoceras) , 327, 340, 455, 461, 

462, 465, 464, 572, 576 

tludmanni {MouophijUites [P(daeoplujUites]) , 341, 
527 



Tberuudites, 345 

tieutungensis {Siibvishnuitcs) , S13 

tiefzei {Tirolites [Svilajites]) , 343, 497, 500, 680 



timorcusls (Koiiinckites) , 341 

(Meckocenis) , 384 

(Prcnkites). 321, 326, 340, 350, 



353, 



441, 443, 444 

aff. (Preukitcs), 354, 355, 444 

Tirolites, 328, 337, 342, 343, 344, 345, 346, 359, 
425, 491, 492, 499, 501, 502, 507, 576, 608, 

65o’, 680, 682 

august ilobdt us, 342, 493, 499, 6/0 

var. alphd, 493, 499, 670 

diigiistus, 342, 493, 494, 495, 6/8 

astakhovi, 337, 360^ 499, 502, 650 

hispiudtiis, 343, 497 

cdrniolicus, 342 

cdssidUHs, 317, 328, 342, 343, 345, 346, 

491, 492, 495, 500, 501, 503, 666, 668, 670, 



(c4.), 359, 492, 498, 501, 505, 608 

(ex 356,501 

var. dlpbd, 493 

var. tenuis, 493 

— ciiiguldtus, 328, 343, 497, 680 

— dancini, 343, 493, 499, 666, 668 
(el.), 492 

_ — var. abbrevidus, 496 

var. duct us, 496, 499 

_ var. costdtus, 496, 499 

var. modest us, 496, 499 

\ ar. remiuiseeus, 496, 499 

— dimidiatus, 342, 493, 674 

— dinanis, 342, 493 

— distaus, 342, 492, 494, 495, 672, 676 

— elegans, 346, 498, 500, 501 

— gerbaeusis, 356, 501 

_ harti, 337, 342, 359, 492, 501, 682 



hdueri, 343, 493, 499, 670 

(all.), 359,503 

var. minor, 493, 499 



heterophduus, 342, 493, 510, 674 

lujbridus, 342, 493, 494, 676 

idrianus, 328, 340, 342, 343, 491, 492, 

493 494, 496, 497, 576, 672, 674, 676, 678 

)lhjricus, 338, 342, 492, 493, 494, 495, 

501, 576, 648, 676 
(ef.),360 

impolitiis, 328, 346, 347, 492, 498, 501 

injucundus, 344, 492 

kerne ri, 343, 497 

kuigbti, 342, 501, 682 

mereurii, 342, 492, 494, 674 

morpheos, 328, 356, 501 

multispiudtus, 343, 493, 666 

pducisjiinatus, 342, 492, 494, 495, 674, 676 

342,501,682 

percostdtus, 343, 493, 499, 666 

prior, 497 

(pieustedti, 342, 492, 494, 495, 676 

rectanguldris, 338, 342, 493, 494, 495, 576, 

674 

repulsus, 342, 493, 494, 495, 674 

robustus, 342, 493, 494, 495, 678 

rossicus, 328, 345, 346, 347, 492, 500, 501 

rotiformis, 342, 493, 494, 495, 676 

seniinudus, 342, 492, 495, 5/6, 6/2 

var. niidior, 492, 494, 672 

var. plicosus, 492, 672 

serratelobatus, 342, 510, 662 

smiriagini, 343, 346, 496, 499, 666 

smifhi, 337, 360, 501, 648 

sp. iiulet., 348, 360, 499, 50.1, 650 

siiiuosior, 343, 496, 499, 668 

spinosiis, 342, 346, 492, 493, 499, 501, 6/0 

(el.), 359, 503 

stdchei, 342, 493, 494, 678 

NuhilUjrieus, 342, 493, 494, 495, 678 

touldi, 343, 497, 498, 499, 668 

turgidus, 343, 493, 666 

— uuduldtus, 342, 493, 494, 495, 678 

(Bittnerites) bittneri, 343, 504 

malici, 343, 504 

? telleri, 343, 504 

(Ilololobus) mouoptyelnis, 342, 511, 680 

(Svildjifes) ciuguldtus, 343, 497, 499, 500, 

680 

tietzei, 343, 497, 500, 680 

TiroVitidne, 337,491 
Tirolitoides prior, 492, 497, 498, 680 
tirolitoides ( I^iudrites), 342, 507, 508, 660 
tobini (Metdddgnoeeras), 327, 358, 461, 462, 
463, 594 

tolli ( l^inarites), 356 
touldi {Tirolites), 343, 497, 498, 499, 668 
triddicus (Albanites), 327, 334, 340, 347, 350, 
441, 457, 477, 478, 479, 480, 481, 482, 572, 
574 ’ 576, 580 
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(Pronorites), 338, 341, 477, 478, 479, 

482, 574 

irigonalis {PropUjchitcs) , 338, 388, 389, 558 

(PropUjchitoidcs), 325, 340, 384, 385, 

386, 388, 389, 390, 391, 558, 560, 562 
trikkalinoi {Hellcnitcs) , 340, 512, 513, 514 

var. (Hcllcnitcs) , 341 

var. graeca (Hellcnitcs) , 341, 512, 513, 

514 

trilohatus (Propiychitcs) , 317 
truwdostis {Cemtitcs), 317 
Tropiccitites, 511, 512 

pracmaturus, 511, 512 

? pracmaturus, 338, 512 

pracmaturus var., 512 

tsotcngcnsc (Pscudosagcccras) , 363 
tubcrculatus (Ilungaritcs) , 349, 518, 519 

(Prohuiigaritcs), 328, 350, 357, 518 

tumulosus (Doricraiiitcs), 346, 505 
tunglancusis (Proptychitoidcs) , 325, 352, 353, 
384, 385, 390 

Tunglanitcs, 326, 422, 423, 580 

alcxi, 326, 340, 422, 423, 424, 580 

Icnticularis, 326, 352, 353, 422, 423, 424 

turgklis (Tirolitcs), 343, 493, 666 
tururpcnsis (Columbitcs) , 345 

(Olcnckitcs), 346 

typus (Gouiodiscus), 482 

ugra Uaponitcs), 350, 351 
undulatus (Tirolitcs), 342, 493, 494, 495, 678 
uiidatus (Diuaritcs), 328, 344, 346, 347, 499, 506, 
507, 510 

unicum (Dagnoccras) , 355 

? (Dagnoccras), 354, 458, 461 

(Mctadagnoccras), 337, 354, 355, 461, 

462 

urscnsis (Celtitcs), 360, 369, 372, 373, 646 

(^'Ccltitcs'), 369 

Ussuria comprcssa, 448 
Ussuriidac, 326, 337, 448 

Ussuritcs, 321, 328, 329, 337, 359, 528, 531, 602, 
610, 628 

? dccipicns, 523, 524, 525, 526, 586 

hara, 350, 351 

hosci, 328, 359, 528, 529, 531, 606, 608 

kingi, 350 

mausiicldi, 337, 360, 528, 529, 530, 531, 

628, 630 

sicvcri, 328, 358, 528, 529, 530, 531, 602, 

604, 610 

Ussuritidac, 328, 524 

variabilis (Eophyllitcs), 531, 532, 533 

var. cvoluta (Eophyllitcs) , 531 

var. iuvoluta (Eophyllitcs) , 531 

(Lciophyllitcs), 328, 334, 335, 340, 355, 

531, 533, 534, 535, 584 
vasantascna (Gymuitcs) , 349 
vcrmiformis (Lciophyllitcs), 352 ,535 



Vickohlcritcs, 326, 350, 408 

sundaicus, 326, 340, 408 , 409 

(cf.),347, 409 

valutas (Diuaritcs) , 356, 488 

(Dinarites [Olcnckitcs]), 488 

volzi (Gymuitcs) , 350 

vondcrschmitti (Prosphingitcs) , 404, 405, 407, 
410, 411 

(Zc nodes), 326, 340, 410 

vyasa (Ilollanditcs) , 350 

ivasscrbcrgi (Isculitoides), 326, 358, 411, 413, 
414, 418 , 419, 598 
webbianus (Stacheites) , 350, 455 
wcltcri (Albanitcs) , All, 478, 481 

( Sub V ishn u ites ) , 373 

ichcclcri (Pseudaspidites) , 383 
woodwardi (Otoccras) , 316, 317 

Xenaspis enveris, 368, 373, 374 

mcditcrranca, 338, 367, 548 

Xcnoccltidac, 325, 337, 375 
Xcuoccltitcs, 325, 337, 353, 372, 375 , 636 

compressus, 352 

crenoveutrosus, 325, 352, 353, 376 

discrctus, 382 

gregoryi, 376 

hypcrborcus, 382 

multiplicatus, 382 

siiiuatus, 322, 325, 348, 376 

spcncci, 337, 360, 376 , 377, 378, 380, 636, 

644 

sp. inck t., 347, 348 

spitsbcrgcnsis, 325, 354, 355, 376 , 377 

(cf.), 359, 440 

subcvolutus, 375 , 376 

Xcnodiscus dentosus, 356, 452, 453 

discrctus, 382 

cuomphalus, 356, 452, 465 

hypcrborcus, 382 

karpinskii, 452, 465 

keirensis, 367 

lacpicus, 376 

multiplicatus, 382 

nangaensis (sp. ind. aff. ), 379 

prior, 497 

schmidti, 356, 451, 452 

sp., 345 

sulioticus, 338, 341, 379 

yaliensis (Columbitcs) , 352, 443, 444 
yasoda (Procladiscitcs) , 350, 351 
yudishthira (Pseudaspidites), 383 

zappanensc (Dagnoccras), 327, 338, 340, 350, 
457,458, 459 , 460, 570, 588 

cf. (Dagnoccras) , 344, 458, 459 

Zeuoites, 326, 332, 404, 405, 407, 409, 410 

arcticus, 326, 357, 41 1 

hcicnae, 326, 340, 407, 410 , 411 

vondcrschmitti, 326, 340, 410 
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PLATE 1. SUBCOLUMBITES PERRINISMITHI 

Figures 

1-9 Subcolumbites perrinismitbi (Arthaber). 

Figs. 1, 2, front and side view of Columbiies europoeus Arthaber (1911: pi. 23(7), figs. 15 a-c), X 1- Figs. 
3, 4, front ond side viev/ of Columbites europaeus Arthober (1911: pi. 23(7), figs. 13 o-c), X 1-5. Figs. 5, 6, 
front ond side view of Calumbites europaeus Arthaber (1911: pi. 23(7), figs. 16 a, b), X 1- Figs. 7, 8, ventral 
and side view of Calumbites europaeus Arthaber (1911: pi. 23(7), figs. 17 a, b), X 1. Fig. 9, side view of 
Columbites europaeus specimen which yielded the suture of Arthaber (1911: pi. 23(7), fig. 14), X 1- 
All specimens ore from the Subcolumbites founo of Kcira, Albonio, and are deposited in the Poleontologicol 
Institute, Vienna. 
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PLATE 2. SUBCOLUMBITES and ARIANITES 

Figures 

1-4 Subcolumbites dusmoni (Arthober) 

Figs. 1, 2, syntype (Arthober, 1911: pi. 24(8) figs. Ic, d), X Figs. 3, 4, syntype (Arthober, 1911: pi. 

24(8), figs, la, b; designoted lectotype by Renz and Renz, 1948: 21), X 1- 
5-8 Subcolumbites perrinismithi (Arthober) 

Figs. 5, 6, front and side view of Columbites europoeus Arthober (1911; pi. 23(7), figs. 18o, b), X 1- Figs. 7, 
8, front and side view of syntype of Columbites mirditensis Arthober (1911: pi. 24(8), figs. 3a, b), X 1- 
9, lOAf/onites musocch/ Arthober 

Holotype, Arthober (1911: pi. 24(8), figs. 5a-c), X 1-5. 

All specimens are from the Subcolumbites founa of Kcira, Albania, ond are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 3. SUBCOLUMBITES and EPICELTITES 

Figures 

1-9 Subcolumbites perrinismithi (Arthaber) 

Figs. 1-3, front, ventrol, and side view of Calumbites perrini smifhi Arthaber (1911: pi. 23(7), figs. 19a, b), 

X 1* Figs. 4, 5, front and side view of Ca/umb//es mirdiiensis var. Arthaber (1911: pi. 24(8), figs. 4a, b), 

X 1. Figs. 6, 7, ventral and side view of Calumbites perrini smifhi Arthaber (1911: pi. 23(7), figs. 20a, b), 

X !• Figs. 8, 9, front ond side view of syntype of Calumbites mirditensis Arthober (1911: pi. 24(8), figs. 

2a-c), X 1. 

10,11 Epiceltites gentii Arthaber 

Side and ventral view of holotype, Arthaber (1911: pi. 24(8), fig. 8), X 1- 

All specimens are from the Subcolumbites fauna of Kcira, Albonia, and ore deposited in the Paleontologicol 
Institute, Vienna. 
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PLATE 4. SUBCOLUMBITES, PREFLORIANITES and DIENEROCERAS 

Figures 

1-4 Subcolumbifes perrinismithi (Arthaber) 

Figs. 1, 2, side and front view of holotype (Arthaber, 1908: pi. 12(2), fig. lo-c), X 1- Figs. 3, 4, side and 
ventral view of holotype of Columbifes europoeus Arthaber (1908: pi. 12(2) figs. 2a, b), XI- 
5, 6 Prefforionites sulioticus (Arthaber) 

Side and ventral view of unfigured specimen of Ophiceras cfr. nangaensis , — Arthaber (1911: 239), X 1-5 
7-10 D/eneroceros mediterroneo (Arthober) 

Figs. 7, 8, side and ventral view of holotype of Xenosp/s mediterroneo Arthaber (1908: 260, pi. 11(1), figs. 

3a-c), X !• Figs. 9, 10, side and ventral view of holotype of Celfites kcirensis Arthaber (1908: 273, pi. 11(1), 
figs. 8a-c), X 1.5. 

All specimens ore from the Subcolumbifes founo of Kcira, Albania, and are deposited in the Paleontologicol 
Institute, Vienna. 
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PLATE 5. ISCULITOIDES ORIGINIS 

Figures 

1-10 Isculifoides originis (Arthaber) 

Figs. 1, 2, ventral and side viev/ af genotype (Arthober, 1911: pi. 23(7), fig. 1), X 1-5. Figs. 3, 4, ventral 
ond side view of paratype (Arthober, 1911: pi. 23(7), fig. 2), X 1- Figs. 5, 6, front and side view af paratype 
(Arthober, 1911: pi. 23(7), fig. 3), X 2. Figs. 7, 8, side and ventral view af paratype (Arthober, 1911: pi. 
23(7), fig. 5), X 1-5. Figs. 9, 10, ventral and side view of paratype (Arthober, 1911: pi. 23(7), fig. 4), X 1*5. 
All specimens ore from the Subcalumbifes fauna of Kcira, Albania, and are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 6. ISCULITOIDES and ARNAUTOCELTITES 

Figures 

1-6 Isculifaides ariginis (Arthaber) 

Figs. 1, 2, side and ventral viev^ of paratype (Arthaber, 1911: pi. 23(7}, fig. 6), X 2. Figs. 3, 4, side and 
ventral view of paratype (Arthaber, 1911: pi. 23(7), fig. 7), X 1-5. Figs. 5, 6, side and ventral view of 
paratype (Arthaber, 1911: pi. 23(7), fig. 10), X 1-5. 

7-13 Arnautoceltites mediterraneus (Arthaber) 

Figs. 7, 8, plesiotype of Nannifes herberti Diener, -Arthaber (1908: pi. 11(1), fig. 7), X 2. Figs. 9, 10, lecto- 
type (Arthaber, 1911: pi. 18(2), fig. 8), X 2. Fig. 11, paralectatype, X 2. Figs. 12, 13, lectotype Celfifes 
arnauficus Arthaber (1911: pi. 24(8), fig. 7), X 2. 

All specimens are from the Subcalumbifes fauna af Kcira, Albania, and are deposited In the Paleontaloglcal 
Institute, Vienna. 
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PLATE 7. HELLENITES, ARNAUTOCELTITES, and PRENKITES 

Figures 

1-4 Hellenites praemafurus (Arthaber) 

Figs. 1, 2, ventral side view of halotype (Arthaber, 1911: pi. 24(8), figs. 9a, b), X 1-5. Figs. 3, 4, ventral 
and side view of paratype (variety) (Arthaber, 1911; pi. 24(8), figs. 10a, b), X 2. 

5, 6 Arnaufaceltifes mediferraneus (Arthaber) 

Ventral and side view of halotype of Poragaceras dukagini Arthaber (1911: pi. 24(8), figs. 6a-c), X 2. 
7-10 Prenkites malsarensis Arthaber 

Figs. 7, 8, ventral and side view of lectotype, Arthaber (1911: pi. 22(6), figs. 17a, b), X 1-5. Figs. 9, 10, 
ventral and side view of paralectatype, Arthaber (1911: pi. 22(6), figs. 19a, b), X 1-5. 

All specimens are fram the Subcolumbites fauna of Kcira, Albania, and are deposited in the Paleontalagical 
Institute, Vienna. 
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PLATE 8. PROPTYCHITOIDES DECIPIENS 

Figures 

1-4 Propfyehitoides decipiens Spoth 

Figs. 1, 2, ventral and side view of syntype of Proptyebifes kroffti Arthober (1911: pi. 19(3), figs. 3o, b), 
X 1- Figs. 3, 4, ventral and side view of holotype of Propfyebifoides decipiens {^Proptyebifes latifimbriafus de 
Koninck ,-Arthaber, 1911: pL 19(3), figs. 2o, b), X 1. 

Both specimens ore from the Subcolumbifes founo of Kcira, Albonio, ond are deposited in the Poleontologicol 
Institute, Vienna. 
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PLATE 9. PROPTYCHITOIDES TRIGONALIS 

Figures 

1-4 Proptychitoides triganalis (Arthaber) 

Figs. 1, 2, ventral and side view of holotype of Propfychites bertisci Arthaber (1911: 
X !• Figs. 3, 4, venfrol and side view af halatype af Proptycbifes triganalis Arthober 
4a-c), X 1. 

Bath specimens are from the Subcolumbites fauna of Kcira, Albania, and are deposited 
Institute, Vidnna. 
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PLATE 10. PROPTYCHITOIDES TRIGONALIS 

Figures 

1-4 Proptycbitoides frigonalis (Arthaber) 

Figs. 1, 2, ventrol and side view of holotype of Mee/coceros mahomedis Arthober (1911: pi. 22(6), figs. 3o-c), 
X 1- Figs. 3, 4, right and left side views of Proptycbitoides (?) nopcsai Spoth {—Proptycbiies obliqueplica- 
tus, -Arthober [non Woogen], 1911: pi. 20(4), figs, lo-c), X 1* 

Both specimens are from the Subcolumbites fauna of Kcira, Albonia, and ore deposited in the Paleontological 
Institute, Vienna. 
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PLATE 11. PROCARNITES and PROPTYCHITOIDES 

Figures Poge 

1-4 Procarnites kokeni (Arthaber) 391 

Figs. 1, 2, side and ventral view oi lectotype of Procarnites skanderbegis Arthaber (1911; pi. 18(2), figs. 7a-c), 

X 1. Figs. 3, 4, side and ventral view of paralectotype of Procarnites skanderbegis Arthaber (1911: pi. 18(2), 
figs. 6a-c), X 1. 

5 Proptycbiioides trigonalis (Arthaber) 388 

Ventral view of specimen shown on PI. 10, figs. 3, 4, XI- 



All specimens are from the Subcolumbites fauna of Kcira, Albania, and are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 12. PROCARNITES, PROPTYCHITOIDES, and PSEUDOSAGECERAS 



Figures Page 

1, 2 Pracarnlles kakeni (Arfhaber) 391 

Side and ventral view of tapotype (Arfhaber, 1911: pi. 18(2), figs. 5a, b), X 0.7. 

3 Propfyehifoides decipiens Spath 385 

Side view of holatype af Meei<aceras bakki Arfhaber (1911: pi. 22(6), figs, la-c), X 0.5. 

4, 5 Pseudasageceras drinense Arfhaber 363 

Side and ventral view of holatype, Arfhaber (1911; pi. 17(1), figs. 6a, b), X 1- 



All specimens are from the Subcolumbites fauna of Kcira, Albonia, and are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 13. PROCARNITES KOKENI 

Figures 

1-8 Procornites kokeni (Arfhober) 

Figs. 1, 2, side and ventral view of lectotype (Arthober, 1908: pi. 11(1), figs, la-c), X 2. Figs. 3, 4, side 
ond ventral view of paralectotype (Arthaber, 1908: pi. 11(1), figs. 2a, b), X 2. Figs. 5, 6, side and ventral view 
of plesiotype (Arthaber, 1911: pi. 17(1), figs. 17a-c), X 1. Figs, 7, 8, side and ventral view of plesiotype 
(Arthaber, 1911: pi. 17(1), figs. 16o, b), X 1.5. 

All specimens are from the Subcolumbites fauna of Kcira, Albania, and ore deposited in the Paleontologicol 
Institute, Vienno. 
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PLATE 14. PROTROPITES and METAHEDENSTROEMIA 

Figures 

1-8 Protropites Hilmi Arthaber 

Figs. 1, 2, ventrol and side view of paralectotype, Arthaber (1911: pi. 22(6), figs. 13a, b), X 1-5. Figs. 3, 
4, ventral and side view af lectotype, Arthaber (1911; pi. 22(6), figs. 15o, b), X 1-5. Figs. 5, 6, ventral 
and side view af poralectotype, Arthaber (1911: pi. 22(6), figs. 12a, b], X 1-5. Figs. 7, 8, ventral ond side 
view of parolectotype, Arthober (1 91 1 : pi. 22(6), figs, 14a, b), X 1-5. 

9, 10 Metahedenstroemia kasfriotae (Arthaber) 

Side and front view of holotype (Arthaber, 1911: pi. 17(1), figs. 14o-c), X 1. 

All specimens ore from the Subcolumbifes fauno of Kciro, Albonio, and are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 15. DAGNOCERAS 

Figures 

1,2 Dagnoceras nopesanum Arthaber 

Ventral and side view of holotype, Arthaber (1911: pi. 21(5), figs. 6a-c), X 1-5. 

3-1 1 Dagnoceras zoppanense Arthaber 

Figs. 3, 4, ventral and side view of paralectotype, Arthaber (1911: pi. 21(5), figs. 8a, b), X 1* Figs. 5, 6, 
ventral and side view of lectotype, Arthaber (1911: pi. 21(5), figs. 9a, b), X 1. Figs. 7, 8, ventral and side 
view of lectotype of Dagnoceras lejanum Arthaber (1911: pi. 21(5), figs. 13a-c), X 1* Figs. 9-11, ventral and 
side views af paralectotype of Dagnoceras lejonum Arthaber (1911: pi. 21(5), figs. 12a, b), X 1-5. 

All specimens are from the Subcolumbites fauna af Kcira, Albania, and are deposited in the Paleontological 
institute, Vienna. 
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PLATE 16. DAGNOCERAS, METADAGNOCERAS, and '‘ASPIDITES" 

Figures 

1 , 2 Dagnoceros nopcsonum Arthober 

Side ond ventral view of variety of Arthober (1911: p!. 21(5), figs. 7a-c), X 1-5. 

3-6 Albanites friadicus (Arthober) 

Figs. 3, 4, side and ventral view of lectotype of Aspidites hasserti Arthober (1911: pi. 21(5), figs. 16 a-c), 
X 1. Figs. 5, 6, side and ventral view of parolectotype of Aspidites hosserfi Arthober (1911: 249), X 2. 

7, 8 Metadagnoceras terbunicum (Arthober) 

Ventral and side view of lectotype of Dagnaceras terbunicum Arthober (1911: pi. 21(5), figs. lOa-c), 

X 1. 

9, 10 “Aspidites" marginolis Arthober 

Ventral and side view of holotype, Arthober (1908: pi. 11(1), figs. 6a-c), X 2. 

All specimens are from the Subcolumbifes fauno of Kcira, Albania, ond are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 17. ALBANITES TRIADICUS 

Figures Page 

1-10 Albanifes friadicus (Arthober) 477 

Figs. 1, 2, side and ventrol view of poralectofype of Pronorites orbonus Arfhober (1911: pi. 17(1), figs. 12o, 
b), X 1< Figs* 3, 4, unfigured specimen of Arthober (1911), X 2. Figs. 5, 6, side ond ventral view of lecto- 
type of Pronoriies osman/cus Arthober (1911; pi. 17(1), figs. lOo-c), X 1- Figs* 7, 8, side ond ventral view of 
holotype of Pronorites triadicus Arthober (1908: pi. 11(1), figs. 4a, c; 1911: pi. 17(1), figs. 8, 9), X 1-5. 

Figs. 9, 10, side and ventral view of lectotype of Pronorites arbanus Arfhober (1911: pi, 17(1), figs. 11 o-c), 

X K5. 

All specimens are from the Subcolumbifes fauna of Kcira, Albonio, and ore deposited in the Poleontological 
Institute, Vienna. 
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PLATE 18. Tl ROUTES, ALBAN ITES, and METADAGNOCERAS 

Figures 

1-6 Tirolites idrianus (Hauer) 

Figs. 1, 2, side and ventral view of Tirolites recfangularis-Arlhaber (1911: pi. 22(6), figs. 5a, b), X 
Figs. 3, 4, side and ventral view of Tirolites ///yr/cus,-Arthaber (1911: pi. 22(6), figs. 4a, b), X 1-5. Figs. 

6, side and ventral view af Tirolites semmudus,-Arthaber (1908: pi. 11(1), figs. 9a-c), X 1*5. 

7, 8 Albanites triadicus (Arthaber) 

Side and ventral view of holotype of Dagnoceras komonum Arthaber (1911: pi. 21(5), figs, lla-c), X 
9,10 Metodognoceros terbunicum (Arthaber) 

Side and ventral view of Mee/coceros rodrasum,-Arthaber (1911: pi. 21(5), figs. 14a~c), X 1* 

All specimens are from the Subcolumbites fauna of Kcira, Albania, and are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 19. PREFLORIANITES, DIENEROCERAS, ‘ LECANITES’* 

Figures 

1 , 2 Preflorianifes sulioficus (Arthaber) 

Side and ventral viev,^ of Ophiceras cf. nongoens/s,-Arthaber (1911: pi. 21(5), figs. 5a, b), X 1*5. 

3, 4 D/eneroceras med/terranea (Arthaber) 

Side and ventral view af Ophiceras sakuntala, -Arthaber (nan Diener) (1911: pL 21(5), figs. 4a, b), X !• 

5-8 Preflorianlfes sulioficus (Arthaber) 

Figs. 5, 6, syntype (Arthaber, 1911: pi. 20(4), figs. 2a, b), X 1.5. Figs. 7, 8, syntype (Arthaber, 1911: pi. 
19(3), figs. 6a, b), X 1- 
9, 10 "Lecanifes" niazi Arthaber 

Side and ventral view af holatype, Lecanites niazi Arthaber (1911: pi. 21(5), figs. 3a-c), X 2. 

All specimens are from the Subcolumbites fauna of Kcira, Albania, and are deposited in the Paleantological 
Institute, Vienna. 
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PLATE 20. TUNGLANITES, DIENEROCERAS, CORDILLERITES, ALBANITE5, PREFLORIANITES, PROSPHINGITES, 



and MEROPELLA 

Figures Page 

1,2 Tunglanites alexi n. sp. 423 

Side and ventral view of holotype (=Sfyr/tes /;7angens/s,-Arthaber (non Diener) (1911: pi. 23(7), fig. 12), 

X 1.5. 

3, 4 Dieneroceras skutarensis (Arthaber) 368 

Side and ventral view of holotype of Lecanites skutarensis Arthaber (1911: pi. 21(5), fig. 1), X 1*5. 

5, 6 Cordillerites angulatus Hyatt and Smith 364 

Side and ventral view of holotype of Hedenstroemia skipetarensis Arthaber (1911: pi. 17(1), fig. 13); Fig. 

5, X 2, Fig. 6, X 2.5. 

7, 8, 9 Albanites friadicus (Arthaber) 477 

Side and ventral views of Pseudasibirifes cfr. d/chofomus,-Arthaber (1911: pi. 22(6), fig. 8), X 1.5. 

10,11 Prellorianites garbinus (Renz and Renz) 381 

Side and ventral view of Inyoites garbinus Renz and Renz (1948). NHMB 13697, X 1-5. 

12, 13 Prosphingites ali Arthaber 405 

Side and ventral view of holotype, Arthaber (1911: pi. 22(6), fig. 6), X 2. 

14, 15 Merapefla plejanae Renz and Renz 477 

Side and ventral view of paratype, NHMB J19550, X 2. 

Specimens of Figures 1-9, 12, 13 are from the Subcolumbites fauna of Albania and are deposited in the 



Paleontological Institute, Vienna; specimens of Figures 10, 11, 14, 15 are from the Subcolumbites fauna of 
Chios and are deposited in the Natural History Museum, Basel. 
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PLATE 21. EOGYMNITES, BEATITES, and P5EUDOSAGECERAS 



Figures Page 

1,2 Eagymnites arfhaberi (Diener) 517 

Side and ventral view of hoIotype,-Arthaber (1911: pi. 20(4), fig. 4), X 1- 
3, 4 Beatites berthae Arthaber 449 

Side and ventral view of holatype, Arthaber (1911: pi. 17(1), fig. 15), X 1-5. 

5, 6 Pseudosogeceras albanicuw (Arthaber) 363 



Side and front view af holotype (Arthaber, 1908: pi. 13(3), figs, la, b; 1911; pi. 17(1), figs. 4, 5), X 1- 
All specimens are fram the Subco/umb/fes fauna of Kcira, Albania, and are deposited in the Paleontological 
Ini'titute, Vienna. 
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PLATE 22. EOPHYLLITES and LEIOPHYLLITES 

Figures Page 

1-4 Eophyllites dieneri (Arthaber) 524 

Figs. 1, 2, side ond ventrol view of holotype of Monophyllites nopesai Arthaber (1908: pi. 12(2), figs. 

5a-c), X 1-5. Figs. 3, 4, side and ventral view of holotype of Eophyllites refroctus Spath (= Monophyllites 
hara, -Arthober [non Diener], 1908: pi. 12(2), figs. 4a-c), X 2. 

5-10 Leiophyllites voriabilis (Spath) [— Monophyllites pitamaha -Arthaber [non Diener]) 531 



Figs. 5, 6, paralectotype,-Arthober (1911: pi. 20(4), figs. lOo-c), X 1.5. Figs. 7, 8, unfigured specimen,-Artha- 
ber (191 1: 234), X 1.5. Figs. 9, 10, paralectotype,-Arthaber (1911: pi. 20(4), figs. 9a, b), X 2. 

All specimens ore from the Subcalumbites fauna of Kcira, Albonio, ond are deposited in the Poleontologicol 
Institute, Vienna. 
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PLATE 23. EOPHYLLtTES 

Figures 

1-7 Eaphyllites dieneri (Arthaber) 

Fig. 1, suture specimen of Manopbyllifes dieneri Arthaber (1911: pi. 20(4), fig. 8), X 1. Figs. 2, 3, syntype, 
Arthaber (1911; pi. 20(4), figs. 5a-c), X 1- Figs. 4, 5, unfigured specimen of Arthaber, X 1. Figs. 6, 7, 
side and front view of Ussurifes (?) decipiens Spath {— Manaphyllites Ifingi, -Arthaber [nan Diener], 1911; pi. 
20(4), figs. 12a-c), X 1. 

All specimens are from the Subcalumbites fauna of Keiro, Albania, and are deposited in the Paleontological 
Institute, Vienna. 
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PLATE 24. METADAGNOCERAS, DAGNOCERAS, ond SIBIRITES 
Figures Page 

1-3 Mefadagnoceras freeman/ n. sp. 463 

Right ond left side and ventrol view of holotype, BMNH C33701. From Nifoekoko, Timor, X 1- 
4, 5 Dagnoceras zopponense Arthober 459 

Side and ventrol view of specimen from Nifoekoko, Timor. BMNH C33713, X 2. 

6-9 Sibirites renzl n. sp. 483 



Side and ventrol view of two porotypes, Figs. 6, 7, NHMB J19551, X 5; Figs. 8, 9 NHMB J19552, X 5 from 
Morodovuno, Chios. 
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PLATE 25. PROPTYCHITOIDES, PROHUNGARITES, ond HEMILECANITES 




Figures 


Page 


1, 2 


Propfyehifaides arihaberi (Welter) 


390 




Ventrol ond side view of manganese cooted specimen, presumobty some oge as fauna 


from block E at 




Nifoekoko, Timor, X 1. 




3-8 


Prohungarifes middlemissii (Diener) 


520 



Figs. 3, 4, side ond ventrol view of syntype (Diener, 1913: fig. 6) GSI 1 1 277, X 1. Figs. 5, 6, side ond 
venfrol view of syntype (Diener, 1913: fig. 5) GSI 1 1 277, X 1- Figs. 7, 8, side ond ventral view of syntype 
(Diener, 1913: fig. 7) GSI 11278, X 2. Specimens from loose block, Postonnah, Kashmir. 

9, 10 Hemilecanites discus (Arthober) 374 

Side and ventral view of specimen from Subcolumbifes fauna of Chios, NHMB J13703, X 1-5. 
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PLATE 26. SVALBARDICERAS, KEYSERLINGITES, end PROSPHtNGITES 

Figures 

1-4 Svolbordiceros spitzbergensis (Frebold) 

Figs. 1, 2, plesiotype (“Ammonifes sp. indet. Frebold, 1929b: pi. 1, fig. 12), X 1- Figs. 3, 4, plesiofype 
( — Ammon/fes sp. indet. Frebold, 1929b: pi. 1, fig. 13), X 1. 

5 Svolbordiceros schmidti (Mojsisovics) 

Side view of Aieefcoceros sp. indet. Frebold (1929b: pi. 1, fig. 11), X 1- 
6, 7 Keyserfingites subrobustus (Mojsisovics) 

Fig. 6, side view of specimen figured by Frebold (1929b: pi. 2, fig. 9), X 1- Fig. 7, side view of specimen 
figured by Frebold (1929b; pi. 2, fig. 8), X 1- 
8 Prosphingites czekonowskil Mojsisovics 

Topotype specimen, MCZ 8677, X 1-5. 

Specimens of Figures 1-7 ore from upper Scythion horizon ot Cope Thorson, Isfjord, Spitsbergen; specimen 
of Figure 8 is from the mouth of the Olenek River, Siberio. 
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PLATE 27. METADAGNOCERAS and PSEUDOCELTITES 

Figures 

1-4 Mefadagnaceras fabini n. sp. 

Figs. 1, 2, side and ventral view of paratype, MCZ 9638, X 1- Fig. 3, halotype, MCZ 9637, X 1- Fig. 4, 
paratype, MCZ 9639, X 1- 
5-10 Pseudacelfifes multiplicatus (Waagen) 

Figs. 5, 6, side and ventral view of halotype of Celtites multiplicatus Waagen (1895: pi. 7, figs. 2a-c), GSI 
7062, X 1- Figs. 7, 8, side and ventral view of syntype af Celtites armaius Waagen (1895: pi. 7, figs, la-c), 
GS! 7061, X 1- Figs. 9, 10, side and ventral view of syntype of Celtites armatus Waagen (1895: pi. 7, figs. 
7a-c), GSI 7067, X 1.5. 

Specimens of Figures 1-4 are from the Tobin Formation, Tobin Range, Nevada; specimens of Figures 5-10 are 
from the Mianwali Formation, Salt Range, West Pakistan. 
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PLATE 28. STACHEITES FLOWERI 

Figures 

1-10 Stacheites flaweri n. sp. 

Fig. 1, paratype, MCZ 9439, X 1- Fig. 2, paratype, MCZ 9440, X 1- Figs. 3, 4, holotype, MCZ 9441, X 1- 
Fig. 5, paratype, MCZ 9442, X 1- Figs. 6, 7, paratype, MCZ 9443, X 1-5. Fig. 8, paratype, MCZ 9444, 
X 1- Fig. 9, paratype, MCZ 9445, X 1- Fig. 10, paratype, MCZ 9446, X 1- 
AH specimens are from the Tobin Formation, Tobin Range, Nevada. 
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PLATE 29. ISCULITOIDES and HEMILECANITES 

Figures 

1-10 Isculitoides wasserbergi n. sp. 

Figs. 1-3, holotype, MCZ 9447, X 1-5. Figs. 4-6, paratype, MCZ 9448, X 2. Figs. 7, 8, parafype, MCZ 
9449, X 2. Figs. 9, 10, paratype, MCZ 9450, X 3. 

11,12 Hemllecanifes paradiscus n. sp. 

Paratype, MCZ 9451, X 2. 

All specimens are from the Tobin Formation, Tobin Range, Nevada. 
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PLATE 30. SUBCOLUMBITES AMERICANUS 

Figures 

1-14 Subcolumbites americanus n. sp. 

Figs. 1, 2, holotype, MCZ 9430, X 1- P'9- 3, paratype, MCZ 9431, X 1- Fig. 4, paratype, MCZ 9432, X 1-5. 
Fig. 5, paratype, MCZ 9433, X 1- Figs. 6, 7, paratype, MCZ 9434, X 1- Fig. 8, paratype, MCZ 9435, X 1- 
Figs. 9, 10, paratype, MCZ 9436, X 1.5. Figs. 11, 12, paratype, MCZ 9437, X 1-5. Figs. 13, 14, paratype, 
MCZ 9438, X 1.5. 

All specimens are from the Tobin Formation, Tobin Range, Nevada. 
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PLATE 31. ARNAUTOCELTITES, U55URITE5, and HEMILECANITES 

Figures 

1-7, Arnoufocelfifes fecherti n. sp. 

9, 10, 

13, 14 Figs. 1, 2, halotype, MCZ 9457, X 1-5. Figs. 3, 4, paratype, MCZ 9458, X 1-5. Fig. 5, paralype, MCZ 9459, 
X 1.5. Figs. 6, 7, paratype, MCZ 9460, X 1-5. Figs. 9, 10, paratype, MCZ 9461, X 1-5. Figs. 13, 14, 
paratype, MCZ 9462, X 1.5. 

8 Ussurites sieveri n. sp. 

Paratype, MCZ 9464, X 1-5. 

11,12 Subcalumbites americanus n. sp, 

Paratype, MCZ 9463, X 1. 

15, 16 Hemilecanites paradiscus n, sp. 

Holotype, MCZ 9465, X 1.5. 

All specimens are from the Tabin Farmatian, Tobin Range, Nevada. 
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PLATE 32. USSURITES SIEVERI 

Figures 

1-7 Ussurites sieveri n. sp. 

Figs. 1, 2, hdatype, MCZ 9452, X 1- Fig. 3, paratype, MCZ 9453, X 1- Fig. 4, parotype, MCZ 9454, X 
Fig. 5, paratype, MCZ 9455, X 1. Figs. 6, 7, paratype, MCZ 9456, X 1- 
All specimens are from the Tobin Formatian, Tobin Range, Nevada. 
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PLATE 33. USSURITES HOSEI 

Figures 

1-6 Ussurifes hose; n. sp. 

Fig. 1, holotype, USNM 153085, X 1- Fig. 2, porotype, USNM 153086, X 2. Figs. 3, 4, porotype, USNM 
153087, X 1. Figs. 5, 6, porofype, USNM 153088, X 1. 

All specimens are from the USGS collection Mill, Confusion Range, Utah. From section 15 of Hose and 
Repenning (1959). 
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PLATE 34. P5EUDOCELTITES, PSEUDOSAGECERAS, and TIROLITES 

Figures 

1-5 Pseudoceltites nevadi n. sp. 

Fig. 1, side view of holotype, USNM 153078, X 1- Figs. 2, 3, side and venfral view of fragment of paratype, 
USNM 153079, X 1- Pigs. 4, 5, side and ventral view of fragment of paratype, USNM 153080, X 1- 
6 Pseudasageceras multilobatum Noetling 
Side view, USNM 153072, X 1. 

7-10 Tirolifes cf. cass/onus (Quenstedt) 

Figs. 7, 8, side and ventral view of portion of body chamber, USNM 153083, X 1- Pigs. 9, 10, side and 
ventrol view of fragmentory specimen, USNM 153084, X 1* 

All specimens are from the USGS Collection Mill, Thaynes Formotian, Confusion Range, Utah, associated 
with L/ssur/tes hasei n. sp. 
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PLATE 35. PROHUNGARITES, EPICELTITES, USSURiTES, ond HEMILECANITES 
Figures Poge 

1-5, 8, 9 Prohungarltes mckelvei n. sp. 520 

Figs. 1, 2, holotype, MCZ 9466, X 1- Figs. 3, 4, porafype, MCZ 9467, X ^-5. Fig. 5, porotype, MCZ 
9468, X 1-5. Figs. 8, 9, porotype, MCZ 9469, X 1- 

6, 7 Eplceltifes genfii (Arthober) 447 

Fig. 6, plesiotype, MCZ 9470, X 1-5. Fig. 7, plesiotype, MCZ 9471, X 1.5. 

10, 11 Ussurites sieveri n. sp. 528 

Porotype, MCZ 9472, X 1-5. 

12 Hemileconites porodiscus n. sp. 375 

Porotype, MCZ 9473, X 1.5. 

Figures 1-9 ore from the upper member of Thoynes Formation, Hommond Creek, Beor River Range, south- 
eost Idoho. Figures 10-12 ore from Tobin Formotion, Tobin Ronge, Nevodo. 
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PLATE 36. PROHUNGARITES, OLENEKITES, and ISCULITOIDES 
Figures Poge 

1,2 Prohungaritei sp. indet. 522 

MCZ 9474, X 1. 

3 Prahungarites gufstadti n. sp. 521 

Side view of holotype, MCZ 9475, X 

4-7 Olenekites cf. spiniplicatus (Majsisavics) 489 

Figs. 4, 5, plesiatype, MCZ 9482, X 1-5. Figs. 6, 7, plesiatype, MCZ 9476, X 1*5. 

8-13 Isculitoides hammondi n. sp. 419 

Fig. 8, holotype, MCZ 9477, X 1*5. Figs. 9, 10, paratype, MCZ 9478, X 1-5. Fig. 11, paratype, MCZ 
9479, X 1-5. Figs. 12, 13, paratype, MCZ 9480, X 1-5. 

14, 15 Prohungarites. gutsfadti n. sp. 521 

Side and ventral view of paratype, MCZ 9481, X 2. 

All specimens are fram the upper member af Thaynes Formation, Hammond Creek, Bear River Range, south- 
east Idaho. 
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PLATE 37. KEYSERLINGITES and STACHEITES 

Figures Page 

1-4 Keyser/ing/fes beorriVerens/s n. sp. 487 

Figs. 1, 7, side and ventrol view of holotype, MCZ 9520, X 1- Figs. 3, 4, side end ventrol view of poro- 
type, MCZ 9521, X 1- 

5, 6 Keyserlingifes bearlakensis n. sp. 486 

Side and ventrol view of porotype, MCZ 9518, X 3. 

7, 8 Sfacheites sp. indet. I 456 

Side ond ventral view, MCZ 9487, X 1- 

9, 10 Sfacheites sp. indet. II 457 

Side ond ventral view, MCZ 9501, X 1- 

Specimens of Figures 1-8 come from the upper member of Thoynes Formotion, Hommond Creek, Bear River 
Range, southeastern Idoho; specimens of Figures 9, 10 came from the upper port of Thoynes Formotion, 
Sublette Ridge, Wyoming. 
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PLATE 38. KEYSERLINGITES and PROHUNGARITES 

Figures 

1-3 Keyserlingites bearlakensis n. sp. 

Figs. 1, 2, side and ventral view of holotype, MCZ 9516, X 1- Pig- 3, side view of parotype, MCZ 9517, 

X 1. 

4, 5 Prohungarites sp. indet. 

Side and ventral view, MCZ 9647, X 1- 

All specimens are from the upper Thoynes Formation, Hommond Creek, Beor River Range, southeast Idaho. 
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PLATE 39. COLUMBITES PARISIANUS 

Figures 

1-10 Co/umbiTes parisianus Hyaft and Smith 

Figs. 1, 2, front and side view of paratype, Ffyatt and Smith (1905: pi. 61, figs. 2, 3), USNM 75286b, X 1- 

Figs. 3, 4, front and side view of holotype, Hyatt and Smith (1905: pi. 1, figs. 9, 10}, USNM 75246a, X 1* 

Figs. 5-7, front, ventral, and side views of poratype, Hyatt and Smith (1905: pi. 61, figs. 5-7), USNM 
75286c, X 1- Figs. 8, 9, front and side view of poratype, Hyatt and Smith (1905: pi. 1, figs. 12-14), USNM 

75246b, X 1- Fig. 10, front view of poratype, Hyatt and Smith (1905: pi. 61, fig. 10), USNM 75286e, X 1- 

All specimens are from the middle shale member of Thaynes Formation (Co/umb/tes fauna), Paris Canyon, Bear 
River Range, southeast Idaho. 
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PLATE 40. COLUMBtTES PARI5IANUS 

Figures 

1-11 Calumbites parislanus Hyatt and Smith 

Figs. 1, 2, front and side view of holotype of Columbites arnotus Smith (1932: pi. 46, figs. 14, 15), USNM 
74984a, X 1- Figs. 3, 4, front and side view of poratype of Calumbites spencei Smith (1932: pi. 78, figs. 
13-15), USNM 75309g, X 2. Figs. 5, 6, front and side view of paratype of Calumbites spencei Smith (1932: 
pi. 78, figs. 11, 12), USNM 75309f, X 2. Figs. 7-9, side, ventral, and front view of paratype of Calumbites 
ligatus Smith (1932: pt. 47, figs. 6-8), USNM 74985c, X 1- Figs. 10, 11, side and ventral view of paratype 
of Calumbites arnotus Smith (1932: pt. 46, figs. 16, 17), USNM 74984b, X 1- 

All specimens are from the middle shale member of Thaynes Formation {Calumbites fauna), Paris Canyon, Bear 
River Range, southeast Idaho. 
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PLATE 41. COLUMBITES PARISIANUS 

Figures 

1-7 Columbites parisianus Hyoft and Smith 

Figs. 1, 2, front and side view of holotype of Columbites consonguineus Smith (1932: pi. 46, figs. 1, 2), USNM 
74983o, X 1- Figs. 3, 4, ventral and side view of parotype of Columbites consonguineus Smith (1932: pi. 46, 
figs. 3, 4), USNM 74983b, X 1- Figs. 5, 6, front and side view of parotype of Columbites consonguineus 
Smith (1932: pi. 46, figs. 5, 6), USNM 74983c, X 1* Fig. 7, side view of parotype of Columbites parisianus 
Hyatt and Smith (1904: pi. 61, fig. 1), USNM 75286a, X 1- 

All specl.mens are from the middle shale member of Thaynes Formation (Columbites fauna) Paris Canyon, Bear 
River Ronge, southeast Idoho. 



Page 

424 






Ammoxoids of the Late Scythiax (Lower Triassic) 



Kinnmcl 



641 




Plate 41 



642 



Bulletin Museum of Comparative Zoology, VoL 137, No. 3 



PLATE 42. COLUMBITES PARISIANUS 

Figures 

1-9 Calumbifes parisianus Hyatt and Smith 

Figs. 1, 2, front and side view of halotype of Cofumbites spencei Smith (1932: pi. 78, figs. 1, 2}, USNM 
75309a, X 1- Figs. 3, 4, front and side view of paratype of Calumbifes spencei Smith (1932: pi. 78, figs. 5, 
6}, USNM 75309c, X 1* Figs. 5, 6, front and side view of paratype af Calumbifes spencei Smith (1932: pi. 

78, figs. 9, 10), USNM 75309e, X 2. Fig. 7, side view of paratype of Calumbifes ligatus Smith (1932: pi. 47, fig. 

4), USNM 74985b, X 1- Figs. 8, 9, front and side view of paratype of Calumbifes spencei Smith (1932: pi. 78, 

figs. 7, 8), USNM 75309d, X 1. 

All specimens are from the middle shale member af Thaynes Formation (Co/umb/tes fauna), Paris Canyon, Bear 
River Range, southeast Idaho. 
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PLATE 43. SVALBARDICERAS, PREFLORIANITES, and COLUMBITES 



Figures Page 

1 Svolbardiceras sheldoni n. sp. 453 

Side view of holotype, MCZ 9493, X 1. 

2, 3 Preflorianites montpellerensis n. sp. 382 

Side and ventral view of poratype, MCZ 9495, X 1-5. 

4, 5 Co/umb/tes parisianus Hyatt and Smith 425 



Side and front view of holatype of Columbites ligafus Smith (1932: pi. 47, figs. 1-3), USNM 74985a, X 1- 
All specimens are from the middle shale member of Thaynes Formation {Columbites fauna), southeast Idaho. 
Specimen of Figure 1 from Sage Creek, of Figures 2, 3 from Montpelier Canyon, and of Figures 4, 5 from 
Paris Canyon. 
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PLATE 44. USSURITES, PSEUDOCELTITES, PREFLORIANITES, ond PSEUDASPIDITES 
Figures Poge 

I- 3 Ussur/fes mansf/e/di n. sp. 530 

Fig. 1, side view of parotype, MCZ 9515, X 1- Figs. 2, 3, ventrol ond side view of porofype, MCZ 9513, X 1- 
4-10 Pseudoceltites cheneyi n. sp. 438 

Fig. 4, porotype, MCZ 9503, X 1. Fig. 5, parotype, MCZ 9504, X 1- Figs. 6, 7, porotype, MCZ 9505, 

X 1. Figs. 8, 9, holotype, USNM 153073, X 1* Fig. 10, parotype, MCZ 9506, X 1- 

II- 13 Preflorianites montpel/erens/s n. sp. 382 

Fig. 11, parotype, MCZ 9635, X 1- Fig. 12, parotype, MCZ 9498, X 1* Fig. 13, holotype, MCZ 9494, X 1- 
14-15 Pseudaspidites popovi n. sp. 383 

Side ond ventral view of juvenile specimen, MCZ 9636, X 1. 

All specimens come from the middle shole member of Thaynes Formotion (Co/umb/fes founa), southeast Idaho. 
Specimens of Figures 8, 9, from Droney Creek, of Figure 13 from Montpelier Canyon, oil others from Hot 
Springs. 
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PLATE 46. KEYSERLINGITES and NORDOPHICERAS 

Figures 

1 Keyserlingites stephensoni n. sp. 

Side view of the halatype deposited in Department of Geology, Washington State University. Specimen is 
presumably from the Calumbifes fauna, Fort Hail Indian Reservation, southeast Idaho, X 0.3. 

2, 3 Nardaphiceras p//atum (Hyatt and Smith) 

Fig. 2, MCZ 9543, X 1-5. Fig. 3, MCZ 9544, X 1-5. 

Both specimens are from the middle shale member of Thaynes Formation {Calumbifes fauna) southeast Idaho, 
Figure 2, from Montpelier Canyon, Figure 3, from Hat Springs. 
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PLATE 47. NORDOPHICERAS 

Figures 

1-5 Nardaphiceras iacksani (Hyatt and Smith} 

Fig. 1, MCZ 9564, X 1- Fig. 2, MCI 9565, X 1- Fig. 3, MCZ 9566, X 3. Fig. 4, MCZ 9567, X 1-5. 
Fig 5, MCZ 9568, X 1.5. 

All specimens are fram the middle shale member of Thaynes Formation (Calumbifes fauna), southeast Idaho. 
Specimen of Figure 1 is from Montpelier Canyon, Figure 2 is from Paris Canyon, and the others are from Hot 
Springs. 

6-8 Nardaphiceras euamphalus (Keyserllng) 

Fig. 6, MCZ 9655, X I- Figs. 7, 8, MCZ 8680, X 1.5. 

Topotype specimens ore from the Olenekian fauna, Olenek River, Siberia. 
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PLATE 48. NORDOPHICERAS and XENOCELTITES 

Figures 

1-4 Nardophiceras jacksani (Hyatt and Smith) 

Figs. 1, 2, side and front view of pdratype (Hyatt and Smith, 1905: pi. 62, figs. 15, 16), USNM 75292c, X 1- 

Figs. 3, 4, side and front view of holotype (Hyatt and Smith, 1905: pi. 62, figs. 11-13), USNM 75292a, X 1- 

5-9 Xenaceltites spencei (Hyatt and Smith) 

Figs. 5, 6, side and front view of paralectotype (Hyatt and Smith, 1905: pi. 62, figs. 5-7), USNM 75291b, X 1- 

Figs. 7-9, side, front, and ventral view ot lectotype (Hyatt and Smith, 1905: pi. 62, figs. 1-3), USNM 75291a, 

X 1. 

All specimens are from the middle shale member of Thaynes Formation (Columbifes fauna), Paris Canyon, Bear 
River Range, southeast Idaho. 
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PLATE 49. NORDOPHICERAS PILATUM 

Figures 

1-8 Nordopbiceros pilotum (Hyott ond Smith} 

Fig, 1, side view of poratype of Meel(oceros soneforum Smith (1932; pi. 49, fig. 3), USNM 74991b, X 1- 
Figs. 2, 3, side and front view of holotype of Aiee/coceras sanctorum Smith (1932: pi. 49, figs. 1, 2), USNM 
74991a, X 1- Figs. 4-6, side, front, and ventral view of porolectotype of Mee/coceros pilotum Hyott and 
Smith (1905: pi. 63, figs. 10-12), USNM 75294b, X 1- Figs. 7, 8, side ond ventrol view of lectotype of 
Mee/caceros pilafum Hyatt and Smith (1905: pi. 63, figs. 7, 8), USNM 75294a, X 1- 

All specimens ore from the middle shole member of Thaynes Formation (Columbites founo), Poris Conyon, Beor 
River Ronge, southeast Idaho. 
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PLATE 50. NORDOPHICERAS PILATUM 

Figures 

1-11 Nordophiceros pilatum (Hyatt ond Smith} 

Figs. 1, 2, side ond front view of holotype of Mee/coceros curticosfafum Smith (1932: pi. 48, figs. 21-22), 
USNM 74990a, X 1- Fig. 3, side view of porotype of Meefroceros curticosfafum Smith (1932: pi. 48, figs. 27, 
28), USNM 74990d, X 1- Fig. 4, side view of porotype of Meekoceras curticosfafum Smith (1932: pi. 48, 
figs. 29, 30), USNM 74990e, X 2. Fig. 5, side view of porotype of Meekoceras curficastafum Smith (1932: 
pt. 48, figs. 25, 26), USNM 74990c, X 1- Fig. 6, side view of porotype of Meekoceras curticosfafum Smith 
1932: pi. 48, figs. 23, 24), USNM 74990b, X !• Figs. 7-9, side, front, and ventrol view of holotype of 
Meekoceras micromphalus Smith (1932; pi. 49, figs. 5-7), USNM 74992a, X I- Figs. 10, 11, side and front 
view of porotype of Mee/coceros micromphalus Smith (1932: pl. 49, figs. 9-11), USNM 74992b, X 2. 

All specimens ore from the middle shale member of Thoynes Formation (Columbites founo), Poris Canyon, Beor 
River Ronge, southeast Idoho. 
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PLATE 51. NORDOPHICERAS and CORDILLERITES 

Figures 

1-5 Nordapbiceras pilafum (Hyatt and Smith} 

Fig. 1, MCZ 9539, X 1- Figs. 2, 3, MCZ 9542, X 1. Fig. 4, MCZ 9540, X 1. Fig. 5, MCZ 9541, X 1. 
6, 7 Cardillerlfes angulatus Hyatt and Smith 
Side and ventral view, MCZ 9569, X 1- 

All specimens are from the middle shale member of Thaynes Formation (Co/umbifes fauna), Montpelier Canyon, 
southeast Idaho. 
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PLATE 52. XENOCELTITES SPENCEI 

Figures 

1-7 Xenocelfites spencei (Hyott and Smilh) 

Fig. 1, MCZ 9551, X 1- Fig. 2, MCZ 9552, X 2. Fig. 3, MCZ 9553, X 1.5. Fig. 4, MCZ 9554, X 1-5. 
Fig. 5, MCZ 9555, X 2. Fig. 6, MCZ 9556, X 1.5. Fig. 7, MCZ 9557, X 3. 

All specimens are from the middle shole member of Thoynes Formotion (Columbites fauno), southeost Idaho. 
Specimens of Figures 1, 4, 6, and 7 ore from Montpelier Canyon; specimens of Figures 2, 3, and 5 are from 
Hot Springs. 
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Figures 

1-12 



13, 14 
15 



PLATE 53. DIENEROCERAS, HELLENITES, and SUBVISHNUITES 
D/eneroceros opostolicus (Smith) 

Figs. 1, 2, side and front view of holotype of Celtites ursensis Smith (1932: pi. 47, figs. 11, 12), USNM 74987o, 
X 1- Figs. 3, 4, side ond ventrol view of porotype of Celtites ursensis Smith (1932: pi. 47, figs. 13, 14), USNM 
74987b, X 1- Figs. 5, 6, side and front view of porotype of Celtites ursensis Smith (1932: pi. 47, figs. 15, 
16), USNM 74987c, X 1- Figs. 7, 8, side and front view of holotype of Celtites plonovolvis Smith (1932: 
pi. 48, figs. 11, 12), USNM 74988o, X 1* Fig. 9, side view of porotype of Celtites plonovolvis Smith (1932: 

pi. 48, figs. 13, 14), USNM 74988b, X 1- Figs. 10, 11, side and front view of holotype of Celtites opostoli- 
cus Smith (1932: pi. 48, figs. 1, 2), USNM 74989o, X 1- Fig. 12, side view of porotype of Celtites opostoli- 
cus Smith (1932: pi. 48, figs. 3, 4), USNM 74989b, X 1. 

Hellenites idohoense (Smith) 

Side and ventrol view of holotype (Smith, 1932; pi. 49, figs. 17, 18), USNM 74994, X 2. 

Subvishnuites sp. indet. 

Side view, MCZ 9512, X 1- 

All specimens ore from the middle shole member of Thoynes Formation (Columbites founo), Idoho. The speci- 
mens of Figures 1-14 ore from Paris Canyon, ond the specimen of Figure 15 is from Montpelier Conyon. 
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PLATE 54. TIROLITES SMITHI 

Figures 

1-5 Tirolites smithi n. sp. 

Fig. 1, specimen from Montpelier Canyon, MCZ 9547, X 1- Figs. 2, 3, ventral and side view of Tirolites 
illyricus Mojsisovics from Poris Conyon, figured by Smith (1932: pi. 49, figs. 12, 13), USNM 74993, X f- 
Figs. 4, 5, side and ventrol view of juvenile form from Montpelier Conyon, MCZ 9548, X 1- 
All specimens are from the middle shale member of Thaynes Formotion (Columbites founa), southeast Idaho. 
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PLATE 55. TIROLITES, DALMATITES, and PSEUDASPIDITES 

Figures Poge 

1-3 Tirolites ostokhovi n. sp. 502 

Figs, 1, 2, side and ventrol view of holotype, USNM 153081, X 1- ^''9- 3, side view of poratype, USNM 

153082, X 1. 

4, 5 Tirolites sp. indet. II 503 

Side and ventrol view, MCZ 9502, X 1- 

6, 7 Dolmatites kittli n, sp. 522 

Side and ventral view of holotype, MCZ 9499, X 1-5. 

8, 9 Pseudospidiles popovi n, sp, 383 

Side and ventral view of holotype, MCZ 9575, X 1- 

All specimens ore from the middle shale member of Thaynes Formation (Co/umbites fauno), Idaho. Speci- 
mens of Figures 1-3, from Sage Creek, of Figures 4, 5, from Montpelier Canyon, of Figures 6, 7, from Poris 
Canyon, of Figures 8, 9, from Hot Springs. 
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PLATE 56. DALMATITES and STACHEITES 

Figures 

1-8 Dalmatites mor/accus KittI 

Figs. 1, 2, lectafype, Kitrl (1903: pi. 4, fig. 4), X 1. Figs. 3, 4, paralectatype, KittI (1903: fig. 5), X 1- 
Figs. 5, 6, paralectatype, KittI (1903: fig. 6), X 1- Figs. 7, 8, paralectotype, KittI (1903: fig. 7), X 1* 

9, 10 Stachelfes prianaides KittI 

Halatype, KittI (1903: pi. 4, fig. 8), X 1- 

All specimens are fram the Werfen Formation at Muc, Dalmatia, and are deposited in the Natural History 
Museum, Vienna. 
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PLATE 57. BITTNERITES ond PSEUDODINARiTES 

Figures 

1-6 Bittnerites bittneri KittI 

Figs. 1, 2, ledotype, KiftI (1903: pi. 11, fig. 10), X 1. Figs. 3, 4, holotype, B/ffner/fes malici Kittl (1903; pi. 3, 
fig- 8), X 1- Figs. 5, 6, holofype, Bittnerites teller! Kittl (1903: pi. 10, fig, 10), X 1- 
7-9 Pseudodinorites mohamedanus (Mojsisovics) 

Figs. 7, 8, plesIotype,-Kittl (1903: pi. 3, fig. 7), X 1; Fig. 9, plesiotype,-Kittl (1903: pi. 3, fig. 6), X 1- 
All specimens are from the Werfen Formation at Muc, Dolmatio, and are deposited in the Natural History 
Institute, Vienna. 
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PLATE 58. DINARITE5 DALMATINUS 

Figures 

1-1 0 Dinarites dalmafinus (Hauer) 

Fig. 1, plesiotype, Dinarites nudus Tommosi,-Kittl (1903: pi. 1, fig. 13), X 1- Fig* 2, plesiotype, Dinarites 
laevis Tommosi,-Kitfl (1903: pi. 3, fig. 11), X Figs. 3, 4, plesiotype, Dinor/tes laevis Tommosi,-Kittl (1903: 
pi. 3, fig. 10), XI- Figs. 5, 6, plesiotype, Dinarites dalmafinus (Houer),-Kittl (1903: pi. 2, fig. 1), X 1- 
Fig. 7, plesiotype, Dinarites dalmafinus (Houer),-Kittl (1903: pi. 2, fig. 5), X 1- Fig. 8, plesiotype, D;nar/tes 
do/mot/nus (Hauer),-Kittl (1903: pi. 2, fig. 6], X 1- Figs. 9, 10, plesiotype, Dinarites dalmafinus (Hauer), - 
KittI (1903: pi. 2, fig. 3), X 1- 

All specimens ore from the Werfen Formofion ot Muc, Dalmotia, and are deposited in the Notural History 
Museum, Vienna. 
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PLATE 59. DINARITES DALMATINUS 

Figures 

1-11 Dinorites dolmatinus (Houer) 

Figs. 1, 2, plesiotype, Dinarites loevis TommQsi,-KittI (1903: pi. 1, fig. 1), X 1- Figs. 3, 4, plesiotype. 
Dinorites loevis Tommasi,-Kittl (1903; pi. 1, figs. 2, 3), X 1. Figs. 5, 6, plesiotype, Dinorites muchionus (Houer),- 
KittI (1903: pi. 1, fig. 7), X 1. Figs. 7, 8, plesiotype. Dinorites muchionus (Houer),-KIttl (1903: pi. 1, fig. 5), 
X 1. Figs. 9, 10, syntype. Dinorites evolutior KittI (1903: pi. 1, fig. 10), X 1. Fig. 11, syntype. Dinorites 
evolutior KittI (1903: pi. 1, fig. 9), X 1* 

All specimens ore from the Werfen Formation ot Muc, Dolmotio, ond ore deposited in the Naturol History 
Museum, Vienna. 
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PLATE 60. DINARITES DALMATINUS 

Figures 

1-8 Dinarites dalmatinus (Houer) 

Fig. 1, plesiofype, var. plurimcostatus KIttI (1903: pi. 2, fig. 10), X 1. Fig. 2, plesiotype, var. externep'anafus 
Kitfl (1903: pi. 3, fig. 1), X !• Fig. 3, plesiotype, var. externeplanatus KittI (1903: pi. 3, fig. 2), X 1- 
Fig. 4, plesiotype, var. exfensus (KittI: 1903, pi. 2, fig. 8), X 1- Fig. 5, holotype Dinarites mulficosfatus KittI 
(1903: pi. 3, fig. 3), X 1. Fig. 6, syntype, Dinarites tlrafltoldes KittI (1903: pi. 7, fig. 3), X Fig. 7, syntype, 
Dinarites iiralitoides KittI (1903: pi. 7, fig. 2), X 1> Fig. 8, plesiotype, -KittI (1903: pi. 2, fig. 7), X 1- 
All specimens ore from the Werfen Formotion of Muc, Dolmotio, and ore deposited in the Noturol History 
Museum, Vienna. 
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PLATE 61. DINARITES CARNIOLICUS 

Figures 

1-8 Dinantes carniolicus {Mojsisovics} 

Figs. 1, 2, plesiotype,-Kittl (1903: pi. 5, fig. 1), X 1. Fig. 3, plesiotype,-Kittl (1903: pi. 5, fig. 2), X 1. 
Fig. 4, plesiotype,-KitH (1903: pi. 5, fig. 3), X 1. Fig. 5, plesiotype -KittI (1903: pi. 5, fig. 4), X 1- Figs. 
6, 7, syntype, Tirolites serrafelobotus KitH (1903: pi. 5, fig. 4), X 1- Fig. 8, syntype, Tirolifes serrotelobatvs 
KittI (1903: pi. 5, fig. 6), X 1- 

All specimens ore from the Werfen Formotion ot Muc, Dolmotia, and are deposited in the Notura! History 
Museum, Vienna. 
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PLATE 62. DIAPLOCOCERAS, PSEUDOKYMATITES, and PSEUDODINARITES 

Figures 

1-4 Diaplococeras connectens (Majsisovics) 

Fig, 1, holotype, Dinarites (Hercegovi/es) diocletiani KittI (1903: pi. 3, fig. 4), X 1- Fig. 2, lecfotype, Dinarites 
{Liccaites} progressus Kitfl (1903: pi. 4, fig. 2), X 1- Figs. 3, 4, lectotype, Dinarites biangulafus Kitfl (1903: pi. 4, 
fig. 1}, X K 

5 Pseudakymatifes svilojanus (KittI) 

Holotype (Kitfl, 1903: pi. 4, fig. 3), X 1. 

6 Pseudodinarites mohamedanus (Mojsisovics) 

Plesiotype,-Kittl (1903: pi. 3, fig. 5), X 0.6. 

All specimens ore from the Werfen Formation at Muc, Dalmatio, and are deposited in the Natural History 
Museum, Vienna, 
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PLATE 63. TIROLITES CASSIANUS 

Figures 

1-9 Tirolifes cassianus (Quenstedt) 

Fig. 1, plesiotype, Tirolifes darw/n/,-Kittl (1903: pi. 11, fig. 1), X 1- Figs. 2, 3, plesiotype, Tirolifes darwini,- 
Kittl (1903: pi. 10, fig. 5), X 1* Fig. 4, lectotype, Tirolifes mulfispinofus KittI (1903: pi. 11, fig. 9), X 1- 
Figs. 5, 6, lectotype, Tirolifes percostafus KittI (1903; pi. 10, fig. 6), X !• Fig. 7, plesiotype, Tirolifes 
turg/dus,-Kittl (1903: pi. 10, fig. 7), X 1- Fig. 8, plesiotype, Tirolifes darw/n/,-Kittl (1903: pi. 11, fig. 3), X 1- 
Fig. 9, plesiotype, Tirolifes smiriagini, -KittI (1903: pi. 11, fig. 6), X 1. 

All specimens ore from the Werfen Formation at Muc, Dalmatia, and are deposited in the Natural History 
Museum, Vienna. 
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PLATE 64. TIROLITES CASSIANUS 

Figures 

1-4 Tirolites cosslonus (Quensfedt) 

Figs. 1, 2, lectotype, Tirolites spinosior KittI (1903: pi. 11, fig. 5). X 1- Fig- 3, syntype, Tirolites toulai KittI 
(1903: pi. 11, fig. 11), X 1- Fig. 4, plesiofype, Tirolites dorw/n/, -KittI (1903: pi. 10, fig. 11), X 1- 
All specimens ore from the Werfen Formotion ot Muc, Dolmotio, and ore deposited in the Noturol History 
Museum, Vienna. 



Page 

493 



Ammoxoids of the Late Scythiax (Lower Triassic) 



Kummel 



687 




Plate 64 



688 BiiUefin Museum of Comparative Zoology, Vol 137, No. 3 



PLATE 65. TIROLITES CASSIANUS 

Figures 

1-9 Tirolites cassianus (Quenstedt) 

Fig. 1, figured specimen, Tirolites angustilobatus vor. alpha KittI (1903: pi. 8, fig. 19), X 1- Fig. 2, 

lectofype, Tirolites angustilobatus KittI (1903: pi. 9, fig. 3), X 1- Fig. 3, plesiotype,-KIttl (1903; pi. 9, fig. 

5), X 1- Fig. 4, figured specimen, Tirolites angustilobatus var. alpha KiHl (1903: pi. 9, fig. 1), X 1- Fig. 5, 

plesiotype, -KittI (1903: pi. 9, fig. 4), X 1- Fig. 6, plesiotype, -KittI (1903: pi. 9, fig. 6), X 1- Figs. 7, 8, 
plesiotype, Tirolites spinosus,-Kittl (1903: pi. 9, fig. 7), X 1- Fig. 9, plesiotype Tirolites haueri, -K'itti (1903: 
p). 9, fig. 10), X 1. 

All specimens ore from the Werfen Formation at Muc, Dolmotia, and ore deposited in the Natural History 

Museum, Vienna. 
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PLATE 66. TIROLITES IDRIANUS 

Figures 

1-13 Tirofites idrianus (Hauer) 

Fig. 1, plesiotype, Tirolites seminudus Mojsisovics var. nudior KittI (1903: pi. 6, fig. 3), X 1* Fig. 2, plesio- 
type, T. seminudus var. pficosus KiftI (1903: pi. 6, fig. 7), X 1- Fig. 3, plesiotype, T. seminudus var. plicosus 
KittI (1903: pi. 6, fig. 5), X 1- Fig. 4, plesiotype, 7. seminuc/us,-Kittl (1903: pi. 6, fig. 6), X1- Fig. 5, plesio- 
type, 7. semi'nudus,-Kittl (1903: pi. 6, fig. 8), X 1- Fig. 6, paralectotype, 7. distans KittI (1903: pi. 6, fig. 
12), X 1- Fig- 7, plesiotype, 7. serr?/nudus,-Kiftl (1903: pi. 6, fig. 4), X 1- Fig- 8, plesiotype, 7. seminudus - 
KittI (1903: pi. 6, fig. 18), X 1- Fig. 9, lectotype, 7. distans KittI (1903: pi. 6, fig. 15), X 1- Figs. 10, 11, 
plesiotype, 7. sernmudus,-Kittl (1903: pi. 6, fig. 10), X 1- Fig. 12, plesiotype, 7. seminudus,-Kittl (1903: 
pi. 6, fig. 9), X 1- Fig. 13, plesiotype, 7. sem/nudus, -KittI (1903: pi. 6, fig. 17), X 1- 
All specimens are from the Werfen Formation at Muc, Dalmatia, and are deposited in the Natural History 
Museum, Vienna. 
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PLATE 67. TIROLITES IDRIANUS 

Figures 

1-9 Tirolites idrianus (Hauer) 

Figs. 1, 2, plesiotype, Tirolites mercurii,-Kittl (1903: pi. 6, fig, 1), X Fig- 3, holotype, Tirolites hetero- 
phanus KiffI (1903: pi. 5, fig. 7), X 1- Fig. 4, figured type, Tirolites pouc/sp/nafus KittI (1903: pi. 6, fig. 11), 

X 1- Fig. 5, plesiotype, Tirolites mercurf/, -KittI (1903: pi. 6, fig, 2), X 1. Fig. 6, figured type, Tirolites 

repulsus Klttl (1903: pi. 8, fig. 10), X 1- Fig. 7, figured type, Tirolites dimidiatus KittI (1903: pi. 8, fig. 15), 
X 1. Fig. 8, plesiotype, Tirolites rectangu/or/s,-Kittl (1903: pi. 8, fig. 16), X 1- Fig. 9, figured type, Tiro- 

lites repulsus KittI (1903: pi. 8, fig. 9), X 1- 

All specimens are from the Werfen Formation at Muc, Dalmatia, and are deposited in the Natural History 
Museum, Vienna. 
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PLATE 68. TIROLITES IDRIANUS 

Figures 

1-9 Tirolites idrianus (Hauer) 

Fig. 1, paralectotype, Tirolites distans KiftI (1903: pi. 7, fig. 8), X H Fig. 2, porolectotype, Tirolites distorts 
KittI (1903: pi. 7, fig. 7), X 1- Fig. 3, figured type, Tirolites paucispinatus KittI (1903: pi. 7, fig. 5), X 1- 

Fig. 4, plesiotype, Tirolites illyricus,-Kittl (1903: pi. 8, fig. 3), X 1- Fig. 5, plesiolype, Tirolites quenstedti,- 

KittI (1903; pi. 6, fig. 20), X 1- Fig. 6, plesiotype, Tirolites quenstedti, -Kitt] (1903: pi. 6, fig. 19), X 1* 
Fig. 7, lectotype, Tirolites hybridus KittI (1903: pi. 8, fig. 2), X 1- Fig. 8, figured type, Tirolites rotiformis 

KiftI (1903: pi. 8, fig. 12), X H Fig. 9, figured type, Tirolites rotiformis KittI (1903: pi. 8, fig. 13), X 2. 

All specimens are from the Werfen Formotion of Muc, Dalmatia, and ore deposited in the Natural History 
Museum, Vienna. 
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PLATE 69. TIROLITES IDRIANUS 

Figures 

1-10 Tirolites idrianus (Houer) 

Fig. 1, lectofype, Tirolites robustus KittI (1903: pi. 7, fig. 9), X 1- Fig. 2, porolectotype, Tirolites robustus 
KittI (1903: pi. 1, fig. 10), X 1- Fig. 3, porolectotype, Tirolites robustus KittI (1903: pi. 7, fig. 11), X 1- Fig. 
4, porolectotype, Tirolites robustus KittI (1903: pi. 8, fig. 1), X 1* Fig. 5, syntype, Tirolites subillyricus KittI 

(1903; pi. 7, fig. 15), X 1- Fig. 6, holotype, Tirolites ongustus KittI (1903: pi. 7, fig. 12), X 1. Fig. 7, 

lectofype, Tirolites stochei KittI (1903: pi. 7, fig. 14), X 1- Figs. 8, 9, syntype, Tirolites subillyricus KittI 
(1903: pi. 7, fig. 16), X 1- Fig. 10, lectotype, Tirolites undulatus KittI (1903; pi. 7, fig. 13), X 1- 

All specimens ore from the Werfen Formotion at Muc, Dalmatia, and ore deposited in the Noturol History 
Museum, Vienno. 
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PLATE 70. HOLOLOBUS, TIROLITES, and DINARITES 

Figures Page 

I, 2 Hofolobus monoptychus KittI 511 

Genotype, Tirofites (Ho/o/obus) monoptychus KittI (1903: pi. 4, fig, 9), X 1- 
3-6 Tirolites cossionus (Ouenstedt) 493 

Figs. 3, 4, lectotype, Ceratites {Paroceratltes} prior KittI (1903: pi. 11, fig. 13) {— Tirolitoides prior, - 
Spath, 1934), X 1- Figs. 5, 6, parolectotype, Ceraf/fes (Poroceratifesj prior KittI (1903: pL 11, fig. 4), X 1- 
7, 8 Dinorites dalmatinus (Hauer) 497 

Holotype, Dinarites (?) ongu/ofus KittI (1903: pi. 3, fig. 9), X 1- 
9, 10 Tirolites cingulatus KittI 497 

Holotype, Tirolites (Svilajites) cingulotus KittI (1903: pi. 8, fig. 18), X 1- 

II, 12 Tirolites cossionus (Ouenstedt) 493 

Holotype, Tirolites {Svilajites} tietzei KittI (1903: pi. 10, fig. 9), X 1- 

All specimens ore from the Werfen Formation at Muc, Dalmatia, and are deposited in the Natural History 
Museum, Vienna. 
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PLATE 71. TIROLITES and DALMATITES 

Figures 

1-7 Tiralites harti Smith 

Figs. 1, 2, side and ventral view of halatype, Tiraliles harti Smith (1932: pi. 57, figs. 9-10), USNM 75022, 

X 1- Figs. 3, 4, side and ventrol view of holatype, Tiralites knighti Smith (1932: pi. 57, figs. 1, 2), USNM 

75020, X 1. Figs. 5, 6, side and ventral view of halatype, Tiralites pealei Smith (1932: pi. 57, figs. 5, 6), 

USNM 75021a, X 1* Fig. 7, side view af paratype, Tiralites pealei Smith (1932: pi. 57, figs. 7, 8), USNM 

75021b, X 1. 

8, 9 Dalmatites attenuatus Smith 

Side and ventral view of halatype. Smith (1932; pi. 57, figs. 11, 12), USNM 75023, X 1- 

All specimens are from the Tiralites Zone, Thaynes Formation, Paris Canyon, Bear River Range, southeast Idaho. 
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